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20. ABSTRACT ( Continued)

Additional experiments were conducted in coordination with the SRI/DNA inco-
herent scatter radar operation .

Msiltispectral data on the auroral emission intensities at ~278A and 6300A
and the intensity ratio was analyDed in terms of the mean energy parameter for
an assumed Maxwellian flux of precipitating electrons. Comparison between
photometric determination of the mean energy parameter and that derived from
incoherent scatter radar data provided a useful cross calibration of the two
measurement techni ques. This agreement also tends to confirm the theoretical
predictions for the intensity ratio R 6~ l(63O0)/l(l~278) as a function of the
mean energy parameter.

- .~~..

Additional analytical work was conducted to improve the three beam analysis
code which allows inference of auroral E—fields and associated quantities from
the auroral motion and intensity data . Results of the improved code are pre—
sented for the WIDEBAND rocket support e speriment . 
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PREFACE

This is the final technical report on Contract DNA OOl-76-C-O182

covering the period 15 December 1975 to 18 February 1977 . The purpose of

the research program reported herein was to determine the properties of the

neutral and ionized consitituents in the auroral region by application ~f

advanced optical sensing techniques in support ~f the DNA High Altitude

Effects Simulation CHARs) experi’Dents at Poker Flat, A laska.

The experimental and analytical efforts were conducted at the

Lockheed Palo Alto  Research Laboratory and at the LMSC optical field site

at Chatanika Alaska . The principal investigator on this program was

Mr. R. D. Sears. Mr. D. E. Hillendahi also contributed to the program. We

wish to acknowledge the support and assistance of Stanford Research

Inst itute personnel at the Chatanika s ite , and the c-:-llab~ rat ive e f fo r t s

of Dra . M. Baron and R. Vondrak of SRI. The support and enc ouragement

-of our colleagues at LMSC and of our DNA program officer , Dr. C. A.  Blank

are gratefully ackn owledged.

AC CESS ION h r  
—

- - _ _ _ _

DDC too 1’)i- t t j O 0
UNA - 0
JU S’, -

BY 
. .

-: “ or SPLCIAL 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘IT ~~~~ .. 

- -



__________

TABLE OF CONTENTS

Page

PREFACE 1

1. INTRODUCTION 5

2. SUMMARY OF TEE 1976 IONOSPHERIC ~~REGULARITEES 9

EXPERD€NTAL PROGRAM

2.1 Introduction )

2.2 Exploratory Experiments : 12 to t9 February 1976 9

2.5 Excede ICE CAP, and WIDEBAND Rocket Support 20 February 11

to 7 March ~, and 15 to 28 November 1976

5. TPREE BEA M DATA ANALYSIS CODE IMPROVEMENTS (Nu~Av1O) 1 d

5.1 Introduction 14

5.2 Code Improvements

5.~t Examples of Improved Code Applications 17

5.~~.l Statistical Parameters 17

3.~~.2 Wave Analysis Parameters 11

h . DETERMINATION OF MEA N ENERGY PARAMETER FOR AURORAL PRECIPITATING 20

ELECTRONS
1~.l Introduction II

.2 Photometer Measurenents

-- .5 Comparison of Photometer and Radar Hc , ;u I t o  • -

0 . 14 Summary

5. EXCEDE ROCKET SUPPORT RESULTS

0 .  WIDEBA ND EXPERIMENT SUPPORT .4 -

.1 Lu t r  ducti ’o r ‘ -

.2 U titudinn I Dio t y I t u l ,t  C Pr~ c ip i t I t i - u n

5 t4so :uremer ~t P 1 Aur - p It  N t i . - D O  rInd li-r u p it

7. CIJT .Th-IApY AND CONCLUSION “

‘ .1 C u m i - r ,y - f  Fxp :o IT. -n t- - L L  PIO’- U .t . i

.2 hur ImI rJ  1 An a t y~~i r i I  ~ - - . u  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -  - .—
~~~~~~~~

- _ - - -_ - - - -



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
e~~~~~~~~~~~~~~~ f i _  ~~~~~~~~~~~~

TABLE OF CONTENTS -- Continued -

Page

7.3 Ground—based Optics and Future HAES Experiment 51

REFERENCES 5~ -

APPENDIX A 57

3 

-~~~~~~~—- -- - - --—-~~ -.-.-—- -- - - ~~~
‘ . -



-‘.““-~ -- —- -- - -----——~~~~~~
— - - — —p--- ..-- -fl---.-- .- .— -.-.

1. INTRODUCTION

The DNA/L~~~C ionospheric irregularities program is a continuing effort

to apply advanced optical remote sensing techniques to support the DNA/HAES

(High Altitude Effects Simulation) program. These techniques and the instru-

mentation used were develQped under the nuclear test readiness program and

have been refined and improved during ground based experiments supporting the

HAES program rocket launches at Poker Flat, Alaska during the period -of 197.~
through 1976. Optical ground based support has been provided to the ICE CAP

program (1972-1976), EXCEDE (1975 - 1976) , COMMOCAP (t97)~), and WIDEBAND (197o)
experimental programs over this peri’od. Results f ground based optical

measurements made in years preceding the  current c ontract are described in

references 1 thr ough 10.

The ionospheric irregularities program seeks to define certain spatial

and temporal variations (irregularities) in the properties of the upper

atmosphere by means of sensing the spatial and temporal structure in visible

and near infrared spectral eroission features generated in the reel- rì of

i: t- .-r eot .  The at m . sp he r ic  variables which are- measured ~eid t h :-sIo o-,’hlch may

be inferred fr rn the mcaourement .r- are summarized in Tr~b1e 1. These riea:-U1 1:-

iri f l t5  ‘m d  the r e h m t o d  anal yses are described in detail in tile referenco

Pa. specific typer of ph .t -rn - t r io  Ln:t rujmi-o r~t.: have bee n developed f r  o H:

pr g r a r rm :u mu L t . i o p . - c t r I C L  (5 Cu  Lox ’ ) ph ) t oneter which srno’-u ro: the rpec t r-a i

i I mt e r i o i t y  -f atm spheric e m i m x c i  or: in hr’ rI p axat i  .:p -oct ra l  r eCi :os  trmr Um ’ I I

- - 1r~ 1 e f ie ld  of view; arid mu i~t it o - : n  ( ~ beam ) p h :0 I f iCtr i ’  Wh ic t i  EIIr OU ,rp.

i’s :sn~~le .- ;prct ra l  emiss  ton  i n t e n; i I .,y in I pr oc L~sety p000d C i i  Ido f vieo’ .

k -i’ - 1’ i , P ’ j P  1 ( I I I  2 c .o O i t l m  P C S I p L - d e  ( lC - : c ’ i~~ t 1 - l I  of this iIl: trujI11:ntati ~~~r..

In e- rI- - r .- l , the r n u i t i : p - -c ’ r i ’m l  ph -1. r i o t e r  i.. u - - P t o  P . 1-ro t o r  the teI:Ip rnl

H u H . u n t . t : r .~ of p i - i t  - - I I I .  P t P . ’ V - .’O ii  ~- L i ’  . - p o t t i L  i~~~ t o i . .  f o r  C - -~r rrI p l e .

p p r e n d s  l I P I  - , 5-O P - l i ’ ~~ 1 ‘ h Il tS  p hI ( i ii) ’ C P . , i - t - : t  t h i . - - ‘ 1  i i  tort s

~~ I tI p .-i Ll fLu c I u’ . t  L i . ’ - 1 1 1 1  - .ii . -e L- ‘p 1, 1 1  v r L , t i  r . : ( I C ’ of b .) .  TIn:-

i 1 ’ t P U T - ’-H ’ ti a 1. ’ f t - t i lt  1 0  HI-C f O - l P ’ . L  1 OP’ .l’- P I  . 1 1 .’ ~1t (‘hi t iik~
Ph  C II 10.1 C - t  n - , t . m - d  0 1 1, 1 4  tOr  ~bf - i ’Ci- ,I i o n  i i -  i r 1h - ~~ ‘ ‘i’~ i .  r e .  Ta _ t~~~’ -

I’ . - i ’ , -J  i - r u  h ’ v  - h - i l  5 0 : 1 1 ’  . 5 1 1 1 . 4  p - r I  -t Ip  -r ‘~ ~-w -rn . I I I  ‘0 1 .

ph a I r  iiII~~~ I - ’ -  u~- i  U - v e r i f y  t i . i enc~~- of’ ~~‘ ‘ n i -  ‘ i p h ’ P i i n  I

WV~~ ’NG P~~ NOT t1U~ D 

.~~~~~~~~~~~~ _ _ _ _ _ _
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support EXCEDE and other rocket experiments wh ic r i  r I -du i r e  a ainimun1 level of

auroral activity. Also during quiet t i mos, the three bl”a rsmea~ ureaents ~f

emission intensity from the OH, Na, and 01 species may be used to infer

neutral winds and detect wavelike motions in the relevant emitting regions.

During periods f active aurora : the  three color photometer is used in a

meridional scan mode to determine the latitude distribution of auroral electron

and proton precipitation intensity, the total energy deposited in the

atmosphere by these species, and the ril on energy parameter of the precipitating

electrons. The three beam photometers are generally operated in the 01

emission wavelengths of 5577A and 6500A in :rder to provide data on E region

auroral motions (from which E-fields are derived) and the F-reg ion irregu-

larity structure which may be related both to inhomogenieties in the pre-

cipitation source and the generation -f i nized irregularities by plasma

processes.

The ionospheric irregularity pr oi’,ram has been geared t~ provide data

from which tv basic types of information can be derived : the physica0

pr ceo re m: which create irregularities in both the ionized and neutra l media

which then exhibited as structure in visible and/or infrared emiss loi ’s; and

quantitlo.: which can be measured in the vi:ible ’ond/or near infrared which

can be directly scaled from the natura l atmosphere t o  the nuclear disturbed

atmosphere. In either case, the data brtue C r constructing and verifying

predictive codes fir nuclear hur.:t 3i:rixp l i t o t o  von! u: systems is cxp or sded

by such measurements.

This repor t  presents the result s  of the ,sr ur’od based optical :upp ro

experiments during 1976. Ph t - rneh r ic  neasur omento 0. err made in .:upp r r . -f the -

EXCEDE r- ckr’t expr’niment in February and in oupp nt of the W IDEBAND co rd i r m ’otod

satell Itt: tind r ocket experiments Punt no N ‘,“omhrr . The pp und brnoo d  e x pe r t i n .  nt s

nnd their spec ific retati -r~:hip to RAES pr ,-’rom hj ’ctivc- r are :ulrJ’s: r i .a-si  in

iii~~ti fl 2. Un f r tun ’o t ty b m c- sur e  If wenther  arid -User pr ,bl.-ro: , tl ’s~ ICE CAP

::uries f r c kr t  L ’mUflC} ’P ‘Orb -Pu he- i f o r  February I’) (c ar-r e p -s tp  -fi .:-l ,b

indefinite ly. In ‘dditi on to 0 - p or i f i o r  r i N  -t . :upp i’ f o . ’ rv ’ . t i  i:: : : - :

‘ I  : n r i i ’  -f experiments  n Lat , ’d t - ( - P p r r. ( l i l l e  t b -  capabitLtie s-f the mu t i_

,
~~~~

. ‘ f r - - I “ nil r n u i  ‘ - lb- - nm pht: .‘rrv ’I. ‘ - b :- -r v ’ -- t . i  no se. ’ uj s c I ’ - n t , ’~k - - n .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~-‘-~~ -.- -~~~~~~~~~~~~~ -- 
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In additi -n t ,  the experiments c onducted at Chatan ik im during tp7t tr4~
‘irli ’I yt LcH r utines utilized to derive the wavelike pr .penties of upper

‘ t i  ri :prl ’r ic rn - t i  ns and related quantities (see table 1) air ’: imp s’ - ved .: i~ 
- -

r.4f’ic’ rl I.I y. These r-:-:ults are summarized in sectLr: 5. L3’i’-eti -n 0 c -rotoin.: a

c r i p - r i ’  r: f t h o  SRI Untang le Code results wi th  tne optic:.. detenrni n’- t ti . ii

- - a  - ‘n- ’ r 0 ’y p- ’m r a m o t er .  We have shown , in c .l laboratlon wi th  SRI , tha t
0- - tn  tb t -Cr 1 I in -  orgy dc-p -s i t  and mean energy parameter derived by radar

t ’o”a: , I u - ‘ t r i P  by -pt ical techniques are self cons i s ten t  and agret: ,oith the -

r- t i c el  Pr - - u i - o t t  roe . These results have important implic: ti -ri o wi th reSp ect
O u~ I i : t i  n f .p t icat  techniques fo r  determining ef fec ts  of’ hiph p i t it u d~
hur : t:  up n the atmosphere , and the consequent systems e f f e c t : : , - : p - o r i -’m .. y Ii:

0- b ‘ p ’t — ir d  debris deposition regions . Section 5 c- ’-n tn i rr t thc r- ,- u t t s  pc:-

‘‘ir A ir g t the EXCEDE experiment and section 6 presents the preliminary

p :u , ’ . f our WIDEBAND support experiments. The summary and c.nc~ u.oi n5 ,

:-ot L  im 7, c n t r i i n o  mn up-to-date assessment ~f the future utility ~f the

er ansI based :upp -rt -pticat experiments with respect to HAES prog ram

L ~~~~~~~~~~~~~~~~ 
_____
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TABLE 1

IONOSPHERIC IRREGULARITIES : PHOTOI€TR ICALLY MEASURED ,

AND INFERRED QUANTIT IES

MEASURED QUANTITIES

A) Ph t ornetric i~ ten sit ies vs.  time in same f ie ld  of cl-i’s;

i) (r2 7~ A N~. E-reg i on
- ) t)

p ] p ,  ff IT

3)  557Th O ( ls)
1) 6;C-- iA - ‘,i(lD) H & F region

B) Phot - r n - t r i c  Intensities vs.  time in three closely spaced fie do f’ view
1) hl7’i~A N~ E-region
i 557 IA o°(ls)
5) 5890A Na
0) 6SOOA O( 1D) E p F reg ion
5) 7700-SIOOA , OH D-reg toi n

DERIVED QUANTITIES

c) Energy Dep sit by precipitating particles (t-t il), from Al
D) F lu e :  ;f precipitating pr o - t o r t s  , A.
E) Phot ometric intensi ty Bati - s , A)4,Al
F) Auto and c ro s s  spectra and related statistical IT 3

quantities
G) Horizontal  phare vet  -c i ty  f m-oot i )n s of emioo i.r F

i r regu lar i t i e . -:-

INFERRED QUANTITIES

H) I-1can energy parometer f p rec ip i t a t ing  electr is , E
I) Pays-c-n r-~ - c I t a t  I -a ned oru~r r i c h t i n p  chemistry Ni n e  tic:’- , TI A3,A0 ,E,F

. r )  (‘p : t ia l  : t ruc tur’  C p t i c ’ l i r r e g u ! r mr i  t i - .: TI F
Y~’ Aur ~r a l  - - l - c t r i o  f i e l d s  , G , ( F -  , 2
L) ~ 

( 1 -n p ‘ .~Si H I ! .  or -r d uc t tv i t i e s  , C,D,E
.1 u ie  h - -P ing in ‘tsr c a l  re i as ,

N) t J - s n - i  - i - I s  ‘and wavelike m - * I r o t ; F , . t
d) Fr- - r u nI ’ ,y spec tra -f — a r  P’ E fieLds , 

U 
P

1° ) H r ’  ‘C i te ( ‘-r - ’p i  a .tI’UCLWr’ A .

_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .
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2 .  SUT+IARY OF TIlE 1j7 L IONOSPI~~~IC IRREGULARITIES EXPERINENTAI, PF:Cx]PAtt

2 . 1 Intr.—duc ti i.

Expen imeio ’ o I .p o -r : ; t i  a: tf’ tr i o p b. -tei’e ’.nic app - m e t ’ S .  were or cosourted

dur ing tv-s p o r t  P.o in I t ’... During the February 1C t ( ‘arch I i t t -or’ ;- 0 . ,

b,:o’rvat I a: we-re divided iiot ~ to - so- uco ;  t h ,n e  ir .ter ,d-~.1 as .m~:po r 0 0  t7

: a - ’ : , ’U r -  r: ;- - n t C  t o  extrori t the u t i l i t y  of the ph-ot :- rn ot n i c  te-chr, ipu a:, and t O o : -

n i~-nted to  dinect 0-app - f t  .1’ EXFFI DE ar ,d ICECAP r cket I - .w -o io-e: . Tb :- : 0

p r n i o o  i -p tos ’ ; . t  i - a , fr m .15 t o  t8 N o v ~~ir,b ’or :upp I , .,: d i r e c t  p t i o a l  :up~~~rc

t - the WIDEBAiID c - - .r diri r.t~-u satellite :00d r cK ~ t exper iment .; . ‘Toe indivilium l

eo.pe r in lent e  which were or -r ;cuc t ed  and the i r  n - I n t l  mosni p t - EARS pr : . gr a m c n . s

is .:srsro.n i u e d  in the- f .- t !  wing p e ct i  ins . I -WIt:  I O u i O r O t P  t~~C 00UP,Uo1’ ~1’ Ii .w’s

f da ta ~-Lt- . too-el -sith respect to eac h m cliv cPU:. I e x per i m e n t .

It r h  uL d  be p ir ;t :d ut that the - p or a t i  r : ±  phi•~ s p h iy  r. tIll

I- -i :  -cprier ic Irregularit is: pr ’ 1o r ’at n i .  b- .- 1 t .  t bta ir .  :c,cn cI - i t -~ r e t - s t i n g

to  the- . :pec i f ic  ex pen ir r ie r . i ii I a rid ‘eta .~~t i o r - - p Ja~~C a;’ is r et :  a a t ..y a , s : iL

H : r n - . , ph i~ -m etric ,Lo- ,:rv nti.~rm: 1~~ 0 can Ly ~i’ 1d~- i’ - - a r i l  l eo  f ;,ne r - cke- t

nu n - o f: c - ndi t ion . ;  ar I r o ~ -as 0 :- n’; !:: ’ or i . d it I  t o  p - n u t .  The :-:p”n ir’ o~r ; t - ~ !

:~~re - l u  - it: ‘sd u :t - --i h a i r P i n s ’ up  a the  r c N n  - xp~ l’iruE-::’s:- wh i ch  ‘ r e  C U t . ’ ing

d o n .  an~ is als o c s - d I n - t i i rs  f ar  a: i: g - : - - o r t i c ’ .b 0 -  w i t h  t h e  ~‘Pc- rPo i a of

t h e  Ph at - ’-a ;ik’ i n c her t - - s cat  - p n - i n .  The re: t s A’ a l l  A’ t roe fo l  L i ,  ire ’

e : : p i r l t r ; . .r ’ : ’ :rr r - t I I ’ o r u . . ’ h l i - r - lr l’- - . : ’  ‘s !oit ,.-d f i I ’1ac i . - - , : ’or c Ii s d i i

r o h  a :0 qu ’~t ’ - an:;lpLir-p ‘t r - , i t a na I i’: to’ f a- - I ‘ . - ‘a-’ ~~O ut: C data h a l r o - ’d

v-~r 150 H or: in 1 )7’ a :

2 P1 h O p !  r - t ry Fleper i a- n t : :  to t - 0’) February l9Te

i lxp ’ :r i m ’-n t  I :  E - f i ’o i u  :can:

Thi : - ‘:-:p - r l r r l e r o e  a’i: undertaken U a’ : - -raine -shrIp r -u n  n’ 1 r :i. ‘, 1 a:

or u l  ‘3. be ro ci LI - -n - -i ro t l : I E a : - hi ’ , ‘ ‘ p i th  ang les . ‘ u e r i  that d — r ’ Paid , .- c u - - :  U- ’

1: 1’- m . d  -v -c ri rang ’ - -f I r i t i h u d ’  :. Ne p i n t-. the 5~ P~ L p i t  t 1. trot’ ‘tt

5 5 0  0 n Lh - , ; c r t r i  h ’ ’~d ‘ph i c h i  w’ 4 .o- r o t  H -  pc’r ’ :t . - on SC dl (01’ ’ :- :j~- -oe  incn- - i rt. -aU

at ‘ - - n i le , 5 ,
5 

N ‘ r i b 60° N i -auth ‘irigtto :o in t i l l  r i a p t - - f ic ‘o’i’i u jar ,. (‘ii t i’

5-— I’ — a- a p- c- - I -u -a L: a 5 5 ( - ’A h - u 1 , at  n - n i ’ , - .  ‘snU ‘ i d i i i l ” ~i ril p t I - f ~ht

‘ ‘ - ‘- P f l _ i ’  1 ’ 0 ’~ , ’ ‘~ I ’  l . . p r d i : -o f - i f .  i 5~ ‘or O~.I 1 : 1 1 p - p l , t i , . C s i r  I- - s o  to
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in f er  E - fi - o l d :  instead -I’ the 500 :;.:c.ond pen .dos prey ] ~u : t y -s. - -
~ f r  t ; ,is  n’eo t A’

the - -xpe s’irnent , t h e  5-B-i scan dwell t ime was  net  at 5-0 a c n - i : ;  f o r  - - o r ; .

t f l ui IC .  Thirty second int erv -o ’l ,; taken at :;enlth wil l  r ot l : -w  c amp-as - i :  r , u ir ’.—s t y

between 5B1 rind 3B2 re :ules .  We conducted this exp ’or ime-r t t  itt h pea of

obta in ing  or .i’n ’-b - rat  Ne~ data f rom satel l i t es  35 - - and Triad .

E:-:p .:’riment 2 :  E - f ie t d  :0L o:enith.

(‘he f o t ~ f r  .m 51°-.! in - .-xp es ’ine: -at -  N . 1 will be u:-~d t iiof e’ E-f ’i-o to

:1 o50 i’Sr i and t emp r t i  vr1n i : r tL - r i :  for  c . -n p a m i . : on si th  C hat o n ik a  rad: r and

s::, t e l l i t e  re :ult s .

2 . 5 -  EhICE DE , ICECAP, and WIDEBAIlD Rocke t Supp o r t O F ’- br ua ry  t 7 ( ‘arcn . ,
and i5 H - -~~~~ N -av e ’mb er 15’Te .

Ph t n ’ .ter Config u r a t ion :  W a v e - l e n gt h s  is B e - f o r e :

5 - P o t . r :  Scmn head

5- 1°- i :  ,!enith

5- F- :

*F.:’:p- c l _ no r. I S •. Afl5 , ’AOW ::tudi- ’-:

II-  i’ , we Is oped t o  measure i-cm - — l i k e  even t s  in l~ -a s  n ” I Pr ’ ipit’ t I -to

a . n. - s ’- . - - i by ph t~ t ; ’ U-oo’  SBI .:r id in th: N’ Lay-a r —i ~ o c- . ’ r v - o: at ‘P1-. 1;

ph ‘ n c - U ’ - r  51’ :. Ri” vi  ,-u: data i ph I c  ‘ : that  a ~f l o p - - n :  ly e  t vp - . . f ‘ ‘ uj ’ i - - ~ -

1:: ‘ 1.. a .: ci’ c t ru rn  i ,o .0-:’ - i v’ ol bo oth  ir~ Li l t :  ‘ow’ n’ I E — n ’ -,t i  :, - n i  1 000 . :  N’ - layer

O h ’  r A T P s : r , :  p - n or n t . p d .  NO - w i l l  c .~‘djpr,te l i t -se m- :a. ur .er ’0 ; : 1 : o,’ i f , f ’ s  ‘s-l i i . t; 1 5

-p  U n - - t  Oa ses  - t ’  I ectj .n 1’ -u: ’  p ’~i AIW ’s. En -i cy n p - : i t  b y F’ : - “ipi ta~~in :

p t ” i - - I , ’.: I: the - -Un i -- I F_ n o -p I t  i: - r t i a - a’ - -d O l  1 t a -  ‘I : ’ t r o n i r n i n c  ph 1 r e t  r

‘ : 1 , 11 by t h e  ph - ~ m- , -f ,--r SF I’ i J is I h 1o- i t i r i t ’  i n p ut . .  - . : nhrI .::. .;, a- t..: in

O -h ’ ) - - t o ’-rey  i - p u ’  ou ch  too : - - r i  10 ti: r ct i  l ) - ’5 ni’oy or ’ ‘s t. e n . - .A-lt ’ .’ ’ .- b P : :  tr ;- Oy
+ 

‘Ii rn .  ; - ,‘lves a: TID ’ n : 0 , tarp ’ : i i ; t ’ ince:  fr -r n t t ’  ‘ :Ur i t t  r -o ’i

o. - v - - L i k e  rn - f ,L -a: :  n a y  - sc i t ’ - IR— - : r f  iv’ -p - - r i c o  ‘tt ‘ -re- d i : l : t r o r e: Cr it

1,1,  ‘ ‘ ‘Si’ n ’ - I n I - t o .

- u n ’ c - I  I h i” : n I c  w a v y
- : U: L i - ’ ‘i v  ~ / \. iV ’

t Fit - : t n - v  I L i  rip i -n : p t t -  i t  or d i  :1 Ufhe no -
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Experiment 14: D and E-regi-on winds

During quiet periods , the three beam photometers will be operated  -or: Na

tcid OH wavelengths such li lac ‘oh’: winds and/or wave-like mot i ,tns  in the OH

(85 km) and Na (95 km) n o g ion o  can be monit-~rea. These data will add to th me

z-btaicied in 1975 . Transp -r u 0f exc ited ~~-n c t ive species i.: irnpo-rt: :nt t .. tne

understanding of the ;-:psstiai structure of IR cmi~:-:o i~ r .

Experiment 5: E and F-r ’.’p Lr t  winds

Sinultane -u ;- op er nit i  on of the 3 beam photometers on the 5577A and

6300 A cmi~:-si.-no :1’ 01 wi l l  allow inference of the winds and wave-l ike

irregutari t ien in the E and F- reg ion  in quiet periods, and -of the E-regi:-r;

auroral m otion s and their effects Up -n the F-reg ion irregularity structure

and winds dun n;’ a c t i ve  pen ‘dot . We h ope- t: be -able to m .ro i t . r  F-red or’s win ds

even during the presence of auroo ’cs t disturbances. For  WIDEBARD support , the

5 c o lor  pho tometer  Is :-perated in a meridional  .;can mode to  pr ovidu precipi-

tating psrticle t o t al  and characterist ic  c-fl . ’rt ’y v - , t u-e: vs.  Ln .s t - itude .

hI’ -:p - r i m ’o n t  (a :  Eacede F’coro’r und :1- - O ir , I t , I -a

The 5C ph t °ir :- - I - r sot ’- - p orn t-~P in to scan Inn de ici ni~ s’ t n o : to It -r

i:.,nkc n - sad ‘ u n r’~ 1 - m l . -: ion Ow’ I n~ t i i - - EXCEDE - ~ : . Ph. t at ~o r . ’oBl :oi,d 5B1

were p ’ra t , e : .I ci 5~P1-.A t a d  55 ; ’ ’!i ‘,-:l ’o’ - - : - r , .  - 0 : ; :  r’- :p- -cti v a :y 1 3 de l cct the

p - .o:ible p r - - n e - f l e e  f’ a- t v -  — i l k - ~ I i ,  :i , ’ .noe : I t t  O f t - ; , - an  : -
~ - t m  - p o t - n ’ in tb ’

N :’ ‘ r,c) 01 -om i l  t i r e r’ -p i  .-r t s

Exp ’ n i o r -  a t ,  7: !W’UI/P’s21101 ’i ’ ,Tt ev ’’n t :  ( t n - c  ;. r o - t :  n t  - - s o ’

The 501 ph f . n. l ’ s  W I l t  U- F ’  i ’ - I  1’ a :0: l ’ ie H n n t L  , , _ t ; ~’ m l -  t o -

- P t:. i n  - r i l e y  j t . p u l  I . )  i a ph . c- ‘c r n . : - ‘ ip i ;  n i n -  p-’~ i ’ :  ic Ir - ,- t ‘ r ; t  to

mn I~I rm ~’i ’ ‘ t i t ’-  fll ’ f ’ s ’ i I ’ t’P~ -f ii- el t r ,i ’ r , , . it 1 n : ,’ ii l, . t . t ’y I: r - - n o l ; ’ - o r . “sF 1

o u t  U ’. ’ p - t i ’:~ l - - - ,l - ri 
- 

1: i j  t - t ’ , t ni t b  ‘ s i r .  l .  : - , 1, : :  P r o , r ’. p l _  a h o- t’ s’’ .

I :  - 
-
, UttI ‘ f t . ’ -

~~ O h ’ - ‘ v ’ r i t s .  - . : 1 ” -  P 1 , 0 a: C 0 ; o t  F” - i t  a- p 1 -‘ h i t  ‘ : i- . h’

TMA ‘ ; ‘ : i L  ‘ , i I l  a l l - a  c-a ’fl-i ’ ’ i  a i t ’ ll ,  a f t  - 1 : - t r i o  ‘,, i ’ , ’ I -- - u  ~ t ‘ - o r . -

SF’ ‘I L L U- ‘ut a 55(”A way - ’ !, ’ t ’t ; ’tt’I I t o  “ b r’ nt ’ - :t :  ~h~
- ,,- : , - r ’ ’y  - 1 0 0  :11 i’(’

_ _ _  _ _ _ _
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Joule heating in the vic inity of the rocket t ra jec tory  up leg . A u r o r a s

E-fields will also be inferred from these data . This experiment was postp . sed

indefinitely.
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5. T}~ EE BEA M DATA ANALYS IS CODE IMPROVEMENTS ( NuwAv Lo )

5.1 Introduction

The computer code used to process the three beam data ouc h that tl’ic-

spat iaL and temporal variations in airglow and aui’ :roo t. em i s s ion  may be inter-

preted in terms of neutral winds, auroral motions, wavelike phenomena, etc .

has a variety of internal functions which are assigned to  oubr ‘ut iries plus the

c ont ro l,  program. It became apparent that certain subroutine func t iot o ,

‘ - .;pecially the input/output routines were inadequate to handle the range of

— parameters required to describe the several different physical phenomena

c-tun ing the measured fluctuations, hence improvements in the c o-dc to handle

these parameters were instituted. The code improvements are described f’unc-

tionally in the next section and examples of the enhanced input/output

capabilities ‘ore presented in the following secti:r;. A more detailed

:. 1- - .;cription of the funct ion of the basic ana l yt i cal  or do . pLu s  its imp .i’tanio

tlo ” ,.n ithrnt: :  io contained in reference 5 .

5. C od- : Improvements

The- f unc t i on a l. or g an i s n it i o n  of the three U - - tm :;r in .~ty . - i c. - i-  involve :

‘tti,:f.ical processing s-f three simult :on ,- -- ,ous digita l tine a- . ri : -as inopu f dn.ott .

Th’e:e d” I ’ 0 -~r’o read -Cf L i b r a r y  c- -pie ’: .~f Lb ’ Ci’. I - h  h it’; r’ or on-i :  by th e -  rn- its

pr . - - i’m and th ’: pertinent channels ‘-ore p ta c - - i  in ci i ota ar r a y .  Ti’s’. pi’ .oe ssiri. ’
:f ‘ p: ’ r-o [uncti  r i - j Il y des cribed in figun - 1. Here , tb imp .r t :0nt  : tn ,t i :t i c aL

0 u - ,n ’-i t B0 ;: which r t r ’. - co mput e-u - ic bt  --eked ut and ti’s’- f low 1. hu’ -ugh  e-hc wave

n o  ly , :in  - ‘-cti .:n i. d i :p t a y -  o i .

A maj  or tnt- ri if ic- -t i. - to  t - 1 .11, ‘i t ’ , inpu t and or ‘n t r  l s ‘ - ‘5’ ir0 ’ i o n t r : i i - o  itt

-rd- n to or . :rr ;pr - :‘- succ co : iv-  f i ve  minute 0 - i m p  lso , o of data within tb  500 unit

:‘or n p t’oo length af the basic or mputntti ri . T~ec-au:’: oucc -:.oive intensity o n . onrr p i.o~ ’

‘or e nc-c .-rd od n- tmina l ly  ‘ - v . ry second , wi th  a 500 :ec ‘rid series making up - ‘-n ’s

‘i i e i ~:,. I  rr’c- --rd , it a s  n .e ‘ - o s - a ny  t o  p erform t- , .-:- :c i r aver - t i n ’  on :ucc- ‘:1’s-c n

unit, :  -f d’ - t o in :;to ,oh time a ries in order to obtain noon overall c -ompre o : iot l

factor of n .  W ’- have tested thi~ aspect  of the c-ode up to a vnor l u’- -of n = U ,

i. - ., a one l touj ’  i to t, - - i ’v’ o I -of (l--at .a, c .mprt ,‘.:,‘ott m t  ‘- tb : 300 - : ‘om pi e time ser ies.

The rn ;ro o ’.n o olu n e i e s  o f . - ash or -npr ’- :si  ‘n -r tho data 1 ° n’s : h i f ’ t j r e -’ -of t h - . hi” -pu’ r ; - .’y 

~~~~~~~~~ - -  -
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window for the statistical and war’: tO Ot o.y:is p-- c orne t .- r~.’- by n., fa c t o r of ‘LI .

This frequency window shift hopefully will a L l ow  u: t .- ‘:xp i ;rc t b - : dispersive

effects if’ the Brunt—Vysala f’r- .;mu-o ncy and u:tic cut o f f  r o , ’i - ni ( - ~r~ und

0.005 Hot, 5 mm p~ s’i . ol ) up-on we-v~~Likc pa -to .-m’ n:~ in b th  lOi n neu t r a l  atmos-

phe ric enis.:i n and in the m,o t ion: -f tub s” - I excite d ‘peel ’ - :.

As the c o d e  pr ” ’vi- .:u o t y  exist -U , eac h .f tr ios  ,otati , tic - i. -m u - -n ’ s  it  B - no -

t- ”,: independently pr o-video ‘ t :: b t t h  t - ‘, U u ! - r  - in - ’  ‘ r ’ipn t : ’  u F p u t  Out  li t t Le

post  ps -cesning  -a tb-s stove - nina l y n n  data wn os: p - - s - f - s a d .  Tb- . ir :,p re-a , t

funct ional  modi f ica t ions  to the wave “srin i i ysio  code are d - - : cn i h o o d  be-l .a  U’s. -

dashed line in f igure  1. Here , the wave analysis .-ue- puf . in t e rn t ; , t  . - f t n ’s- . w:o’s’e-

phase v e l .~ c i t y  spec tr a are post processed to pr vide  w e i -h t oa ‘ ov ’sra , ’- -s of oh ’

three rethmdantlty computed phase velocity spectra . The weighting functi,r, is

derived fr- .om the coherence spectra such that pairs -f time :enie: exhibitin 1.--

high coherence levels play a stronger role in the c .~rr:puttoti  -n -of ave-rage- phas’--

velocities than the channels exhibiting lower coherence. In addition to the- sos

outputs, the spatial spectra of the emission fluctuations are computed. This

involves a simple coordinate transformation between the power spectral P-c-. icy

data and the horizontal  phase velocity at a g iven spectral frequency.

Because much -of the interpretation of the three beam photometer data

ha:: been in terms of auroral motions and the E fields which may be inferred

therefrom , we have included both tabular and graphic al. output of several

- -tu . an t it i e ’s  related to E f ields , namely the equivalent E field geometrical

components (vs. frequency) and a plot of the E field fluctuation spectrum
separated int o north-south, and east-west geomagnetic coordinates. Both of

these output ,o are useful when comparing aur -oral motion data and inferred

E f i e l d :  ‘- - i th ~foh ’ser experimental measurements ‘of the same quanti t ies.  Finni l ly ,

the p l-’ot/pnint outpu t routine was niltered to conserve resources by c-°mhininc

p l o t s  of th ’o- - a’ame or closely related parameters -on the sam e - c. o - ordinate-  system.

Although the major  goal -of the c-o d’: improvement e f fo r t  was to -  enhance the

U , :’ at- i L i L y  -f the c-~d’ , a un it ;  .-r ia pr v -o t t -  -at in runnin ’ t~~ae wa:~ s” on t Lined

(appr’  :-‘ i n n n - a t o - - l y  20 sec t a d,  CPU time f-o r each th i ’s ” -c  c h u r l s’cc,i ’d segment - f 5

m i n u t e - ,: hut” Li ~n)  and the ULpU I. volume in both p 1 . - I : o t t d pr in t 1’ -rmnoi t: w n o :

- . .
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reduced a fa c t o r  -f three.

5 . 5  Exr.tmp Les of Improved Code Applicat ions

5.3.1 Statistical Parameters

The major changes in the subroutines for plotting out the statistical .

parameters is reformatting them such that more than one parameter is provided

per pl. .~t .  The new formats for correlation function,and power spectral density

p lots arc- illustrated in figures 2 and 3, for periods of active aur oras.  The

:~bc’issa coordinates  of the plots are now self adjusting such that when the

spectral window is changed by the reformatting of data in the c o n t r o l  program,

t u e  data are presented in the proper frequency coordinate window . Reformatted

plo t t ing — C the .-ther  s tat ist ical  parameters specified in f igure 1 is s imilar

t ,  those i l lustrated herein.

5 . 5 .~ Wave Analysis Parameters

The weighted wave velocity and directional spectra which are new ou tpu t :

f the pi’ -gr am jr-a illustrated in figure ~. Here , -me can readiLy detect wave

- o l t ’ p e r o i n - ’o- ve loci ty  e ffect,: in both magnitude and direction .

For .‘oppt i ca t i  -ro t : -of the annt lys -o to aur ,r il  m o t i o n s  and de terminat i  t ;

.-f the ‘our -or : 1 E-field o , the equivalent H-field Cs”-- ;u - rosy sp ’.’ctrn ‘are pr in ted

u t ra;~h’.or than plot ted.  The r a n  ri f r  ± h i :  c i t  ic is that ti’s’. ne -i- ‘~ t i -n. o f ’

‘on . s iv a l -sr i t E-fie].d Value 15 norma l ly based up a e i Ln o r the I wo- s t  f:’ -~u- n-o ~,-

p Unt or Lh - - o I..- we :o- t vel .-.~c1ty point , depending up -a n ’-L~t ive  c .hec,-nc ’: 1ev~~L :

and the  shape- of the phase ve l :cit. y spectrum . The l i :L i: ;g  pr vid ’ : tb ’. se-

v’ , to -  - ‘- re la t ’-d  to: t r o c -  ge-’-mnno rn e -t i c  c - - old intot ’ - ory~ot -o n o:. E (u ’ s  - n t h — :  -u t - o )  ar i d

E (en;::t-we:t) . Fluctuati - t o :  in - - - ,‘Luivalent E-field vs. fre-su-.rcy :‘sr ,o- Qua c t h y

re lateable to -other  experimental measurements , however , and t he:~ :p -ctr a or-

p h  ~t L ’-d , moga ir i  v s .  ,‘ - -  :tni’o~~n,- -t . i C  c - n d i u ; a t , n - ,- o , i . e . ,  E ( N — S)/ ~ v . . w - u ; E’

(E-w),’(D vs. us . S nip 1- - c’,:n- a -f th -sr p . c tn n -s are preso ni-sd in f i  ‘on ’ - 5 a au:d

b, far the ,o.ntm ’ - data in t , ’-rv ’ l t i n  the pc vi u- o examples.

The final. WniV ’- - t n- iyrsis U t  pu t  w h i c h  io n p 1 ott o -tI is the : .pn it i n ’i I f re—

quer~cy plot of the i u o i . ’-n : i t .y  f u  t u’ , t  -as , I /k vs 1-: . A t y p i c aL  p 1 I ~f teiL:

- , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~‘
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spt - -ote -i’ uun i~s- it  u n t r - ,t ’- :l  In f Lew”  os . Here, -ne n -t . ices  the i t-re-out- c behw ’,’i.-n

f t h i s  op -strum , arid m n ,-us’pr’ i . iiig ly, the p .isitive average s L . .p-:o vs .  t n .-

exp ec t ed  u;e - ; ”a t l ’~oo :1 pe-. ‘sI.- have n o t  rut ,  - - n .  ugh --un  - 
- m o t i o n  data s cri p I’~,o

:inc’-  lob~- c . ti - - impr .’vement t, - d -  ‘ - t ’ a i r - :  ‘,-;he tri ’--r thi :: iii ‘-in ar t  i f -oc t  - C the

c -rh l r ’ s :t t ’ - change r -on - inc in the 5.00 Ot’ whether it is a re --a l  physical ‘affe-Ct.

The irr ,:ouou tar n:otun ’a -of t n :  :pectnuln cat ’s be r e-rim v ’-d  by sm th ing  -~r,O by

in i v  k in g  we i gh t ing  f’uso- ’ot i -n - as ;,a,s ca t ’n i ,.ci -ut in t Ot e- .0 .n ::pui ’ t i  a .f the-

‘ o v o-ra ge vel . c ity parameters.  Re s ources availab Le 1o the pr . :r nc ;n did n -no . a l~~~’—

reso Soc 1. -n .i’ these pr ob Lerns , but they were n at  degnadat ry to the irot~:rpr: -

toot i -r , o f  the p ’s ical ;:j’ :w’sd based :upp..-rt  data f o r  the- V o n  . u ,o BARS e,cpe’ni-

not-n t:  roducto-’d th i  year .

The n-oa oou!.±,s ~-f app Ly ing the inopr . ved w ,ve analysis c~~oe to the ‘, - r ’ i s.

HAES ooxp er ime-r i t s  during BYrd are discussed in detai l  a later 5 : 5 5 1 .  n o .  

‘ -.. - -~~~~~~~~~~~~~ -‘ -~~~~~- ‘-~~~ ~~~~~~ - -~~~~- 1.~~~~~~~~~.__ _ 
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- . DES’Fdtt-’;INATI’°lj OF 1.It’I’,P ENERCY PAT -°~ TES’l FOR AU’RORA L PRECIPITATI 1-IG

P.1 Into’. - : U O t -

Py .. t .nn::;tio ei’si:si n i~~ j  vani -a t i  oe-o in La-a r-~ olive ir, t- r : i t i -  : 5’

-oat ’ c- i  I ni.-:- e-i no , : -ui’s r - :niet .h ‘ ,n t i  .f :pe-c ‘.t’al snip :: 1 .n ; Ce ” :0” - h -- ’, 0 : - ot t

known s m oO: to ’ - -oar ly so- t S r  - ‘c p l o  tnt , -- - ::ur e rt : ’o.nt:e .0.1 r;i (: .:s.:. c- - -f ”  ,‘— r os s II

C o— i” ’- di . ’~’u :, ~ :~‘s .f un-. :- ..- cr’ly work) . The-:e iro ’s ,- ’ r oo it y -c o’iot t I n.o are Ot. l’ot -o - to

a . ’ the mean ‘ - u t- . st~y of  the prec ip i to ’at ino~ par t ic  1.-n o nec -  u:-  pn ’sa ’ t ic ..es .f dift’ - no’-
‘:-rtt ne-- n -an- - r oy  P p - s i t  the- main p .rtl it C their  en- - r ’ y ~ct - l i f t’ s- ‘s on - n i i t i o t u  1

ii- c r - , t i n . - up t : tb- -ot tn -.-n p heric d- a: it1; . Only in t:i’:- pOSt -~Ot ye-cr: no. it

t- :’on p :: lb !-o t pne-. i ict  with c . r t f ’ id ’on oo t a  the n l t i t o u - t - . dept nde- r i c~o Of flnoO ’sf

n ” -  rg - us’~ ra op s t r  :c -p ie - - n t i l o 3 i ; f l  Co nt O ur - : . :  b ec-0 u:- - - .,f t tOt  c . uni p te :-: l . :y
of tn ’- i nt e rns  t i  on t o  ‘e-e-t ’s ’- ’-an the p -or i o l e s  :-f d i f ’f ’  r~~r, es ’o - .’O’ ,- ’O di: no n l iou v i  r , 

p i t c h  ni mb le- di,  t r i t - ut i  . -n w i th  t b -  at t t t . :-: op t t : ’ ; ” .

Th’ - o . o”- - t i c - I  m a d e - U s  of nih ’s a t t i tu d e  -i- .p o ’aden-: e of l;:t n- . . - : t ive  bar ,d

- -:ti ssions at ~‘~iP , s07’B, -ste . and .-f D L  for b i d d e n  - mi. : : ian 1’ - - S w’- - . -~t 5577 and

b 5j  ~-A have- 0 - - a n  publi :h- -o by K -: rn ti y’ois ( 1  ), Pants - . 1 - - - . - . ( i s ) ,  , j s t, ‘ - ( 10 i ) ,  ‘ ,rico

b y H’:- .; and lu s t ’  -
~~ 

(15) . Di ’ pa r ; i s n u l n o ’ ’:’- . .u- to tr~-o- in ’s cr10’- tnoti n f or -

and a ir -nor - f t  b- - c  ph I n i t r i c  s-Ui - rv at i  :o.o is ti ’s-. predicted ‘j nol ’iati .  a of tOn

r at i o  H- I
, 1(0’S-i. ) i ( -~ 

-ES ) a ,:. a fur: - ’ - 1 :: -f  lOt - nt , n .  ~ oo- r ’y pn -or au:oe - t :ol’ for

or ’ - ‘:ip itn ’.tin- ’ - -u s ’ I” . :  e 1 0 -0L: ’ a: . The n o ’ ’ . n - ’ r o -  r- -y p- or - ro t- n a i:o -n- ni - °~,if

“ -n - ‘n -r oy if tb - t o -  r. ’:~ d i s tn i b u t iot o  of the pr eip il ’~t i t ~ p-’si’ti-c t
~e-o in

‘On: ’: t boo l-U:- o ’~- U I - a , i . e . ,  i” (E) = F3E - :-:p ( -F / .~ ) . Tb: - 5 . 11,0- ‘010

ph y: ic’- S i t - . i ’ : .t , i r , ’ C ‘u-oh t ’su I t i—p ’ ;r ’oo rn ’ - L - 0 us no - . is ‘ o5 ” : r n o t , o -~u; ted in a’ 1: i L  it~.

I I - -  s - f t - n c - : o t t o - I  ‘sib vs . Their nto ’ - i t ;  i t n , i n o . L i . n s  H ‘,- , - 0 0 , ‘ i ~~ ’ - ’ 5 ’  5 0

rs- L’ t I  - I Li i. - - t ’ ° ’  or : ’ c’ u ’ ’ - - - u by vn o i ’ i a t i  -as i t ,  - : t n n t . :pben’ i . n  d en s i t y  ‘ 5 .  t t U . i ’ U -

f r  us tO: nnn ’~e-l u - - i , onr i by - p a w’ - f ’ 551’ . pr- - ’ i~~’s t ,’ . t i h - ’ 5 :- O S ; ’ I.

f ox fr ml - o ‘-In n- - c -- LIon - - - ° ‘ : ‘ti ’ a .  I)’- - - -pit,e- tb’.:’o p t r i l l ,  s o n o - - s~
-- of ~-rr . r .

o l  -w ‘ ti ’ U  tb - t’ -i tl -a R 1’ ‘ u -  :os - moo ’ ; .  us - -f tie- - r i -- n - u n r . -y - 0 - t n ° -

- ‘.1 ue - ’h i u- Ot ’ t f l~’ i t ’J en ~ ‘ - v  h - p - - sit n t b -  n - o t t ’ :  ‘p : ;  n ’

pn’ - o ’ i nj t ,’i t , ino ’ ~o’ t i ’t id ”:: t - p “ s o w n  t o t -: - o m i s n i  on i n S  i ; ,  i t i- .-: In ’ ;;’ ‘ri u’s 5’ - ’ ’0’  Le -d

us L’; n u t sn n ,  ; -  - - I ’ m o - -oh - - I o’ , , .  Fan ’  - - ; : ‘ tn , p h e . l-,’i , .nl no , - : ’  en - L  (i ’ s. ) - n no u o , o t i ’ - , t - ’ n

‘ . 0 ( 0  5 ’ ,’ ‘1- a . 0 5 5 ,  ‘.l’ n ’ i v - - ’ l  f’ t ’~~~~~~~~i ’.h  m i t - i c  m l : ’u, t i t , ; n  F tb -our r i

-.-‘--

~

- ‘  —‘-  ‘ —. ‘.
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P: 78A N~ band intensity compared we ll wi th  that derived fr’ m inc bar e -n t  :oc t t t c - r

n - tho r  measurement, of the he ig ht profi le  of i .-n i zat i  . . a .  Pooo : :u .o ’ = , th.- nil.titu

v’ ,n i t t io n :  of recounhinati~ n c. - ’- i’f ’icie nts in the- - our ral li-re-gI t ,  a: w e- I l  a:

the f lu  :‘o:.:co’nce e f f ic iency C o - n  pr .duction of the I-~278A emission by i:ocide-nt

p a r t i cl e:  n o;,’ no.r .- b a th  reasonably welt  kn -: - ’,-;n , these m~a,ourem~nt: not roly

pm’ - v i a - ,.:: a use -Cui  cro :ss c a l i b r a t ion  -f the rn ’s-i-cr and ph ton ,-:tt’I-o n’ 

‘s’:e’ hn i -ju -  -~ : , they  also c o n f i r m e d  the-oretic-ci p red ic t i  0-n :. Addit ion:0 1. ~ , -s to-

p- r i o . us : ( 17) of ‘s’ .ock e-t  and , -o-tc-llite measurements of the incite-on’s et-- otr a

f lux  t ‘st -i :-n’:r ’J wi th  pho to -met r i c  data - is ’s a n f i n r n ~ the ~~ Lot r,’agni t iv( ’  bar ,  I

fluoresc oroces e f f i c i ency  vn o iu - - :  obtained in the lab ora l  ‘ry.

‘J us i .-us attempts to c:nfii’rn i the theoretically predicted R(c-I500/-~1.’7c) value-

have been made , but t o  date u’s -ne h ove pr vided ‘inf in i t ive  c ~n f i r mat ij n  of

Judo’~
t: ( it )  -or Rees and Luckey ’ s (15) predict. i’u ;.o ’s-~ r c  oci oi - r - ng-o U’

our - r :,1 c r od i t i  .:n,;. Mend’ and Eather (18) c oropat ’ S - . irb or - n  ph: ni nn~e -o r i c

mnie ’i :uc e’n’s ’,t n t  - on a rather weak t o r ont o ( 100 B of 7ESA ‘Om i ss i On)  wi t h  sa te -t i l l s :

partic le data . -b to , in ’o d  on OVl t. ES .  Their s in :. L’o c ampnani,o 01’s ‘a” ,o ~ on5i :ot- . an. o— I l l ’s

the Rees ‘and Luckoy pred ic t ion  but cno t nn a t  be c .:nsioen-od de f i n i t i v e  ‘i o - - on ”u - tb

photome ter field of’ vi -~’s, and the oUb a ”_,t l t it e  g:’ .’mngu ;et iC f i elu  r e-n i  t o his: u s -t

physically in tersect .  Other c oomn opar i s  an : have been made using r sHot borne-

electron d’otsct-’srs, and on-botard and go’s-wood based p h a t c n n ~oao-r: , but t O o  pr L i  in , :

of non coincident experimental v.,lunn-e :s and tem p -ca l and .opatial f I.u-.:tu’;ti so:

it o our ora l  characterist ics have precluded definitive couof’irmatio’a of Oh: r a t- i ’

value: , except  perhaps f’ r C ow- spec ial cases.

In this r : -p o - r t  s ec t ion  woo o ie . :c r o i b - the derivat i  to .5’ ‘.hto ito - ‘or’ , - 0 : 2 ’s’

po’:. r ’n o m :- t .:r f r  m o p t i c a l  .-h : -oerv - ’s t i  t i e  of the 1’e- l ’ r a t i o  value- f r ’  tw o’ Ct i ,O - 0~

b :- n v n : t , j  u’s: -55 . ‘, ‘ sn e :r o - - t i c  n o -  - u n o I l , t t , an d observat i  u ; - o ii; a rio i ’ll ’s I oat  .oc - , no m oi~~- .

Sh e-s ’s ot hn ’n - ’-rv n t i on o  are then c Ompro r al w i th  c r d i na t -  b ,.:s ’n ’vr: t i  no  m n o : ,n- ‘a-itoh

Lb . Cbn,t’-rojk :; ir,c nob - us - a t  , c - ; t I , , -n o’a ’i’a’ . Tb’- - na-ian 1-, :- u”,’n:ti. ns, of e l - c t ’ s ’  -
de n s it y  v-s . ‘oi l it u -1 ’ v - n -  n: l yon . P in t- rat: of the - u i ’  -roy flu:-: f’ t in , o Pt’, -

C1~~i ’ i  i t ’  e l - -~~t .c ne by rn- -an , :  :1’ the SRI UNTANGLE c-no de (1 - ). The mean en- roy

p.’ ,r’ ;r nt o ’ to - n ’ I’ r the pr ‘ipil. ’o t i.r,g - - I e c t r  a f’ ’ u: - . .l: I - h -  a c -mpn on - -5 ‘s-o i ’ i o l b - no

O:t ’ , l r o ’ o d  ‘o pt i ” -  ].Ly . This in - m o a t ’  j, n a ni’ v i d -  - ; tn empirical or :: crr i l L - n - - t i  ~n

I t ’  lii ’ ‘o w ’ s  n i- - u i ’ - rn- - u t  I -  ‘ t o t o i t U  H , bu t n i ’s’-- Inn ou ’ ’u’tar0 t , b~ c--u s,; lb

I-- sO r t I tu :: d i l l - - c S - ‘snp ] - n - ’  I y in l b  in a an ,  I ‘55 i ca l  b ’ : i, ’ , t h e - i n  ‘nu - . u ; t  iLn ,l iv --

_ _ _ _ _ _  - . . - _



‘ :gr, ern: ’ro l: s - - t o o t ,  t o  - uO- , . t a u t i ’ no-  ° , 1 , - -h~ -s ’ , - l . i ’ - . l  ua’ - d . ’ s t i  no , :  . f R v s .  - .

.2 Ph o -n - - ‘sil o t- .o ’ t Ie- - -u ’s’- I:, - t o t .

Ph0 ’ tl or e- :- c ioI’ p b s  nt i- . t, -:r w” ,o .p’ ’- t - n i  Lu ’ s -: 1 ’s-c sL n :g i t . - - itt ; the

flh 55o- o n i i k ’ : I to : h- - n - n  in , , , . ‘‘ ‘~~tur’ :“ P ’ c n .n ’ve -no ’a l .  c o n e - : l  n .s  .:Uo’i;.,~ ‘ ‘ n O t  1g7o .

: :L p- .o ”o . ivo - ruin o us’- ;:t ’ : f  tb :  nn o- -~ s o - ‘ 1 : - m I , ’ p :;c- m- ter ‘Os ’ - t5’ - - O -  u . t  

f’ ’s’ t - ,- ,- p- r i. - - : . : I ‘ - S - i - t on  1’ o ’5 - h u o I n o 0° too’ l O o : . t.1~~r -:knt . ‘ :u:oon }o w’i :oi s. , - ‘ s n E S

SO I- ’- f - n - u - p 1970 . Pu’s’Ir :p the eJ7 5 ‘ -Tu ,t l - , upp . rso - . :-np ’ n ia,:n i , tn ’s - ph

-ond : 0 ’ - - - n’ P t . 1.-U’ m o ~t - ’s ’Idj  n’~ i. ~. -no -~n . :: . -0 -  .,  ;o s  ‘Ith - :, pni-no nos’

S i r i , .  ‘ . ‘°no’ ° t , . ’ 10  1 ’ so ’s ’ no ’ , ’ 1557a b . - t a  t o - :- ’ r d-’sr . ; mo , l  rob -t . mi ’te-r v t -n -  :p r :o t e - - s

‘,-. ith oUP’ - n’imp -s.~ i f i ’ - l o ,. a l’ vi  ; p - m t-o il no -a -- n o- - gm -  n - i o n  z e n i th .

D’o ’t’ jl: .f tOn : p — ’r’ -n ., lcn ’s of the ph - o ome t: ’r , cal ib r .no~t l O t o  U’ - ‘~~ - ;lux’~ 0~ - n o ’ s .

n ave-  b -en - - ‘ -n  : Iu -oo in ; p i e-v I. u: tub t i- :-ct i - ’sr , :.  P -oi’t in , - . r,t  pt ’s ‘s - u : , - . to - n

U osrj : t , i r m : :  ‘ -r - . o ’sn’ ,n: ’ : ri :en d in ‘- nb le ~~~.

An - :- : . nn :p n - - F t he -  c lion- ted data  un -p -u t  f - on tb  - 50 1- ’ ho u r ’s’ - o ’os’ - ,L i n :,

p-o-s’I’ -d i:o i S  O u . : t ,s -- o.t-o-d in Cl ‘us’- . 7. lie-re- , co . t -  u t p .col v - o n o ’ i a t  1 -ri , : iii aU: . 0 ” ,

i o n - - u  :I ty  in Uie . ( ° A - n d  t . ’SO ’-,A op :-etr ’oL ‘ - unn l , o : . i . o r , , :  md t I n - . c n o ’, -- - t o o - . .-- ’

r at i - , - .o ’ t ’ t i . u o , o  - r e -  pi t ted f r  - o :l r o -le 1:1 , ‘ i o u : -  b. o - .-n v i n n  p-. ; 1  - .: (1 s. .’ .

‘s c omit ) an a :-~c and P7 S .C - j o t i  La, o I ,.- . The - us’ : “ o U in 0  ‘s on : :  i t :  ouo’ing U I , i ,  p ci

- y h i l . i t - : d  orol ,y -s l o w’ ~ ‘ n t -  t i -ro , : ‘ o at’s oh ’s,- - i’at i v - o n i t i t i ’ to ‘c i: n v - -n .o t r oo t l l ’on ,

ind i - no -  t,j n . - no ; n- ‘ - cr y  ‘no a: t a r o t ~ l-o~~tc ‘s . :ot oon ; ’y o ’s. .-: ‘st. -ni t .i ‘sine - orb  :a’a1’~’I,’

‘1~~. l i m o - - 1’ t ’ thir: . p o n d.

‘Ph’ u : i- ‘ on eu :  coy p’ o’ . ’ :uno ’ :n: .r  is ‘:~ ‘1 I i’m t:  1 . 10- ~, : , V’ 0 ~~~~ i-y ‘ .~op 0 I ,’lu g ‘s i ’s’

H - - at , _ : U 5 ] ,  I,’ i’ ati n e ’.hip ‘, l i J o n t ;  i: - uno ’ om:i ’ .n ’ i : ’  ‘I - r ’ - ’ o n i l t ’ ’ s l y i i ,  l ’i - ’o,.s - 0 .  Otis 

- - .o i m p L i f ’ i - o t i  i , l~~- h o -  t o  in t, f so t, Ii , on 11. - h o t  ob  t a l  T1’ni C R e- , ,  u i  - u , no I ’ m

: : ‘ . ‘y --p i’ ( i . e . ,  1(~o , 7 : ’s) )  i s  n o t  i t _ n _ u _ n -  : 1:0 tais -n ’ - . - . t - -~ 

, f v t , : u ; f , a’ U . L ’ -~~t ”  lO ti ons I .  inn ‘‘ t, - - : h ;, ’h -  1- n ’: . I ‘ - u  the n. :”.’o , l

- us’ s i ,  ‘ s r i - n  v u ’  u” o ’y ‘ s t : ’’ : m t ; - t n ’ l’’ , ro , — . 0  U - I ’ s .  - ,  t ,  - 1  ‘s,’sl ~, a :  0: - c - ’0 . ,  i c .  :~im. , ’

o i’s ’ ’  5:. [ - . r t :  to ‘‘ , - 0 -  p e o n -  - u , ’ - a m ,  - cu u ’ in ‘ 1: ‘ . ‘ I t o t - v o l :5. f’ ii

f r an tn :p ini - n’ - L v ’ ’ u - -C II f’ ui ’ o f ’ . O uo :o n ’ . im i th- - u , ’ - x t :s - - - h i - r i , ;.-

- ‘  t r i p o r ’ tb ’: v o l u -  -
. 0)1’ n:. at : u l ’ ’ 1 5 ’ 7  p a c ’ ’sn0 ’ i t ’  : l 5 . ’ , ino ’ ’’t o n ’  1” t i -  ph ‘. ~‘sn ’ ‘ -  S t- ‘‘ o-

t t - t o- oo1’ ,l c nl.o . nno p x’ : r o , -~ u . ‘-,‘ . ,~ l ii, ’ - u I’ :’ t ’ . ‘ : n--p ti c oti u i i-

“ s‘ I )  ‘s. d I t t _ n ft n ’ a ’ — ’ ’  ‘ : ‘ u ’ ’ . - n -  S :1’:, 1’ ’; ’ : ’ i i , . .
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TABLE 5

PHO ’Po’- ’ s- ’IETEL AND P~ DAR CHA RACT~~~ISTI”2S

P- c- tn t -o t t -c Ph o-t -m n , e t ’ o - r  V- lu -’ Radar V- .u’-

F i e t d  .5’ v iew 5 ° 0 .5

Ran g : -  us, - - . u i . : : a no- a

3er~nitivitI,~ .0 R ay I ’ io :i’s o (at 0, 1~A ) 1C~ e n -c t ’s ’  :0:

G’~an s 1t i ’it y 3~ t ’o i . n in o : r o t i . ui , ‘ s u.u ’ - oe  in it ,~Utnon
> 0.005 - r 0 ’ 7 -no n: o o e-C > 2 :~n IC -:rp -50m’ , 5 - 0 0

Scan m ote- : U deg/s’ i t .  o’~n i-~b ie to t  u’s’. y

Sco r, it,o :r- -m no- :nt ::- 10 dent’-’-: : (1)10) c n oti t ,u us
c ‘c- - - : (L’- ’e-)

Ir0t ’ - o ’s ’at l o o’, time: I . e - n o  uo o an i n. , ’- j ’ U’ s - c  n’s: - .r~-.:

* }‘Uo t.i’sso- ’t- -s b os .,-d up t I~’’s t. c -rs ’ni ti a:

_ _ _ _ _ _
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= I(6~oo/i~ +2’( - )  derived. Ore -m n. ‘sloe-u and Luckey
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S “ o mp :oo r’i: o:n U’ Ph..55_ oom ’ :t ’:n and Rro d :o ’s’ Result:

“s - r..iiuir- ’ce, t .o- ’ro:o ’-mnj ’- ,t l  no .. - w”:’s”s- made -n the ni ght otf 20 F’:ho’u’ t r y  h ol e -  ‘ a i n , t’s

U ‘ th  the- inc :0-ome -ro l, s ca t t e r  m ’sodo -,r and the ph - t .-r nao -s,e-r p - i n t rO  at 0 ’e- ”t l’O:~t’s’ ‘ 0 , Ic

n - I ; .  In -‘sal -n t o  Uflc ;’.:’s’, ’- t’onid the d oo-loaited o ousop or i .  ..n: U’ the rae-ar: -

par - o ’smo. t c - ’ c  , 1or ’ , the p ’’rt inent  cn i - :r act - ”ni s t i c s  of the pt ont  on so ’ .t - -c ‘nor~s n~~s’ o1’ n m-

listed In: P- -P ie  ~ . Act iv -~ ‘o ut’- ‘or ’ , in o- uo odi t i  on :: per~oi : o t e -d  -d u o - lo t . ’ t l’t e-- e-r i ’s in-

obse rv in o . ’ pen 5 , h O i -o° t’ P 00 UT. Aft- -i’ a , :ub, -t  run : oc’.ous’n - - - at ‘-1- so 1110 11 ,

‘ “ mn::  ‘u- ’ ur r- - c . v m : ’I lo b ’s - ‘ s o n - i :  sky.

l-’i ‘Un 9 1’ : u: ,;“t : :  s-:- fum t- to 1 : .-f tb. a:::p-’ :rat i\- ’ -o u:~no si’ u: ’ - o ,t : n ‘ou l a i y n :  .; ins

‘0 rn: of me--an ener~oy pt ono’sme-t .oo’. 10 oth data :ot,: o , - n - c - - un-n - ; ,i t l t  l i o n - ’  ‘ ‘5’ , I ’ s  a

t int ’ of 50 :t’c.or’sd.- . E o t b  s U . t n ’  -oh - ‘s ’s ’s ’  . 0 5:5 - t o t  o. o- iy -no r,:p’o r - o L 5 - ‘s ’ suI t. l ’ s ’
ti’s’: rn~- ‘ -n - n - o r gy  i’s’ - ,n t- ’ter - - o n e’ p°. f-n a C’ :’,; u n i t ’s -  p- n ods on ’s -ar ,  m od-il ’ o f - r i o ’ S

rmo ’: ’ oru one - rI - in s  ‘ore n ’sucn I sc rd-  a’ t brnoi rt tO o0: o:e - t~ - i ’ rnl i u ’o ’O’l ph -st .‘tni ’at ’s’ic ’;lLy .

fbi:  - .sff’oct is undouht  - ‘ l . p  C nO U , . - oh ‘by the- p’o tc ni iu o :: of tnt’: ‘ tso’:” . :u’,s in

1’s- i t  t O -  nn , dan  br i,  -fly - t -o-arv ’. - :  no suns ,  1,1 tnca Le h n i rd ” o n iuoo ’ which sn,: iuot ’ r’~t - -5

- Uh  on--er I’to~ rh o I ito t - r 21-. id of -, i- no- . ‘ib ’ . - dro tn a -a: well ‘c ot .- tnsi’ C u ’0l t ’ ::” ,i.le j
J ’ , t:’o ob t a i n - i on 20 l°n- ’L- ; ’u :on ’y arc -  p’s’e-’:o o . rot’ tl os a it or ’s’noo l n.,ti a p 1 in i’i”ur - l ’s
I t n ’ n .I tbo u, ’b sortie , :o .n o a t t e - r  is 1:- t v- -: , m . ,:t - ‘C u,h’- p in-: ‘ ‘ o g j ’,~~ . wi t h in
‘ o h  u ’ : 0  to- c c - - r i ’ , wh ich  ic v it h , i a  Ide -  tn,u ’,u’. e:-:p:-n’i t: t n t, - s’ :’ no’ ,; -.-C not :  - to

p z ’ ’ s u to ’  t i l e - i  t- n o a u , i  tu-  5 .

,ic ’ or ;n i ub g en -np . ’ r im ’nt ~o ’ a  - c’ .o . : i : I u :t € nd -un , ) , n ’ i :. ’ the P ‘.t’ o l a n ’ s t  1- 175 ‘- I ’uI t i -n’ ”cket
- : - : p ’ -n i rr t - - u o ’- . !  p - c l  - n .  i~us’i’sv p’tni~ of t~iii.n ~‘n n -  0 h of ’ “ r - 1 l : , ’ l , - - :  L : ’ ’n ’ v ’ : t i . u o ,

no lo s’ h - ri m ‘ u ’°’s w e - ’ _ l , ’ ’ -mv -- i  a- - o r ’  , - u o l . o b .  5- p ‘ 1 . - ;  - on ’ ,n, ’ , n ; ~’ u - h .  tn ’s -i , ’

i - e l  ~n os to a s - -  I p ‘n - o t t o  tb0 ro , &n - r and pin t .  to- - ‘s . no’ s h ‘a .  V - ’ : ’ , s- 1’ b ’ o . I , ’ i . .’ t - i ’  t o  U ’

h i r ::i n . 0 1 0W” fl i l’su:°.’s’-s ’o : t }i ’o plo I. -rn -a t-n . - O ’ t t l .O n - - na’  5, n o  : 1 ’s :  :‘ - a ,

, ‘° o’o’a’ i rt ’ t t~
: ’ i n t  ‘- a , 0 : i i  oh - , : of 5 ° -A , a 5O (tfo , n~ao1 H i r , ’s ~‘s i: ity f- ti - no’ : .  :‘ ‘n i t :o

- a”
n to: ’ir . A at mr,r tr o ,b I- - vl ’, o n - , of ‘ l u - - c ’ -’ i -

- p1’ n-~i : ’ 0 b:I,’ 10— I t o  ‘ t : -  :‘- ‘s . ’ - n ’ - m u -

da ta (p m v i a - - n i  by U . ‘i’ . - ’ o ’ : n o ” t k , 1’ SRI) in ~~~~~~~~ P . Tb” r o a n’ ate - ut . :10 ‘a

tle.o r oar s ‘ar :-: . :s f ~F ; ’  - n c  Pu ’. d rs , 1. pn ’oo I -- a: hi,’b t’’rcp t o o l  n’ - . us I n , . 5 ’
It ’ -inc ’s r n .’i .i ,-re - o as L i i ’ ’  p h I  - u n ’ ’ I , ’ r ,n ’n ’ ; ’ s ’ s ,’ . tU tu ’ ‘ s - t u r i n.. ’ ly , - t W ’ i t . g  I ‘ - O h

no-- n i l  -mo ° , 1 s n - n  m 0.: ‘a” , ‘ ‘ p - m o ‘ ‘ I  w i t h  o 10 ‘I- ‘ c ’  n0rn, ’ F e  I t i -o n’ - tin - rot us , ‘ n - no.

I t o -  . ‘p ’ o t i _ al ‘‘‘ -c ot U t  i or, ‘ ‘no r ,‘,: lit ’ - k ; ’- :  is rus t 10 c - a ’  10 ’ o t i  - hn o t pr ‘,‘ 10 oI to

t b -  n - a l - - s . De:-.pi t -  ‘ Lii ’ ’ -i i : :cn ’ ’p- o u t s  I:’: it ; rn , ’ - , ‘-us- ni u _ I p ’ o u ” ot :i ’ ‘ - I’ - ‘bra ’s -p -u’ —

‘ s , t ,j  - rI ’ . 1 mn- - ’ l - -  .~~, W ’ . ‘S O ’ - ’  ‘h~ I ’  ‘s~ ~ 0,tt n u ‘1 m o u nto l u’ I’ p -u’ i at sf s ‘p - u’ - ~0 - I -  On - I - -
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Figure 10 Correlation plot of eour~ arative measurements of mt0000
ener~~r derived from photometric and incoherent scatter
radar data for 20 February 1976. Each point represents
a 30 second average. The cluster of points at low
energy represents approximately 50 data points obtained
during a period of constant energy input .
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I’i’,,itj,r’o 11 C’n s l i lomno,L- ,-d photometer ‘scans ttor on - ’spt arc region c’s’s 12 h u r o n ,
1975 . Intensity of 15,f ’( “I A and, coO ’ 6)00 A a ’sn , i , L ’siO u ) -; ‘ s I x  the-u,
ho. e - t t o t ’nr no- alit tu e-li’ intensity r n0sic: , :1 t~. dote- to not o ’er
Liic,’sa Salt’s, the scar’s position . , i i o : o ’o :‘ e-~ t ~,‘as 10 n-lcti’ce--s 0- ,’itS -
a dwell Ll: n , o ~. L ’ 5 ‘se -co u l d , . ;  at each ‘ s c , )  L Ij ou l .
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neri dion scan . Contour s are in units of 1O~ 1 on: I- and
arc given in inter vals of l,S ,~, , 5 . ’ , .10 , - -‘s, ,.n .
~~ta furnished, courtesy of ‘I - lI .
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1. ., n o - o s - t o  ~‘sh. p h i  u :y oO u ’ ’ ,uu ,i n ’ 0 i ’ no ’ n-s o on , -  o o jo1r t~~ at tne  ,,‘ ‘ ‘s rno ’a p~~’t 1 n of  tn-, :

-sk y -et a - -  - on l y i d ’  ;‘st j o n ,  I ‘mo ’j n :i - : - d u l L s  of one such c .n : p t ’snbono~-n n-ore i L U n i : o i - -  ~~ on

in l i - - u - ’ - 15. 0,- n o-c , 10’ -  ‘s’- ,5’~~’ , oc -~n nut ’s:. b- a - -n  j yu t , ;’n.n.t -at.’u ~ “s ~e-i’ 10 t015r-i e - - ’ t O

‘st uak - o i t,: f ’ I -o l .u c - u no p ’ a ” Ule to t l i ’  phi  -o - t:o - t- - no’ . The fl-no La:: ‘of n-’ie-no-,’ “srb ’:’s’a’s - ‘ s

‘n in si ’ ;-  - ;  ,n p n o t i a  n iy w i n - h u m  - .b . u m o  50 - ‘aC .-r’sd :. We- see thn ’ot the rod- n ha: . u o —

t ii;-.od the - . 00 - . r ’s ’ . o t i o O  p u’: ,I ‘so - ‘f ti’s.;- :,rc on;:; r - - a d - a o o m u t o t e l , ’ t h in oro tl’sc, ph ;t me- no- .

bu t  b ot b  I,, -cl ’oa i-oj u- - pno - - ‘ s u ’ n -  - C - .. :~- J .y c :unip ’ ;n.-Joie valu -  - - of ru1ootn - .ro’~- r ’ p  i0’ o’s”~~’ no -  no

in tb i ° ’- ’ .h i f  [‘u n - - p r e c i p i tu 0 t i  -us o’ - - - -i  o’~ b-on tb- .- s -ut:; C th -.o ’.,o o’s ’c . the mo- - ; - .r- - o0

di,’ - o , :’s’-.’e ’sno ’. ’ro t, 0- ts r: O h ” - n - -s al .lu- ,o it aaletc’: to-  the us ’s’th of’ n- h— 0

probably du- 1, - the dtfi’-onirib :- -- u t n -ot ry ’~0f tlo ’o tw o: inno~ n - .,000o a m o o - o a t : .

t o - ~~ Suinrnnory

II ,; i’so;’j - - :lo  o n - - u i  that th e-  Rees a.o’sd Lu ’node -p tu u- - ‘ s ’p tO e -  0 ’t  ion.’ t b - 0  n:, - ‘ s o - “ s i ’  n
ti- ’n ’ o ut : ’at € - r  I’ -o or- - s i ;o i t - o  ‘-ire - - el~ ct’s’ :oi: to too - ph :- t .-r n , oo n t - n o  F’s: 

- -  
n ”~ - - “ s‘ - n - ,”: ii

n:ith r ’so ’ -”s n’ un-’o unono e- no: - ‘C the moron - ‘n- :-i’0 ’y independently dr-’S ’iV ’aoi Cr oO 1~~C Oi’ ”s’ : . n ’o t

C c a t t .’- r  r t ;d- ,r me’ o :ouno ’mant. :-u to ,:o a u n ’ s i y :~H by the U’NT’ANGLE c o d e . ,~u :t,  ‘ , , “ s‘ - e tno - 0 a t

P u ’ ‘ s ’ s d- : ~~~~ us. 11b’s’n o t l  so 1’ - ‘ - -n ’ s Oa- ’.. n- so - ‘~~1ne- u t:; i ‘s. cOal - :0-  ,o -o n ; -, :‘uo’ O boU ,; —

no -n - tends to it - ni ’irm the p’s” ‘feLl -a: .  App i.icat .i Oat’s : of t I n - .- ;’ . ‘s’ ‘u t:- no - n-i:

V] II,)EBA ND r ’ooc k ’-t  ‘ - u t ah ,  is cl ’. - :e- ’s’th, ’co in a I - s ’ s - n o -  0 ’ ’ C ’ . O o .  
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12 ~i°sccto 1 “ - .‘b ,cLO ’sO ’ dioo,tt~, noon s ~~~~~~~ ‘rn :’lc;i o a a - ’ 1O0~
‘s can’s a’s’s ’ls to correspond, n-rI o: p o ”so’.coe-n-’ a’s:
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5. EXCEDE RI- COIn-I’ SUPPORT RESU’LTS

E.xcede l’c’c oc “sS ‘on-oure - t ired c- n i 2 .~ I- -an , r’ ,u a no ’,y and i~ IFc ‘,“ no. h -‘s o,’ 1 ‘j’nn -~. Our .; ,~t ’sp— r o

n - c r  t,moe s e -  experin:enit s  s- -as mainly iin: .i ted me-c on uobir:oolng than. n.: ,e i a s , n oon : , ’ac -
- con’~rr’oo:

durin ,n - ico~’s levels ni auroral activity n-ate’ , co at b a  - I . e - on - ’  : . n ’s l . o
,,n-e-  lone -i- n. I;,

tooC visible and ioii ’rai’ed -~--a s not appr -:e--inu  i ,  cc no n - n - ann n - n a ’ s - s t  ‘s a,’ .o . len 00 0,’,:’s’- r n l

lc-roi,iation and ernu is s icn s  prccesses.

Data was obtained in support of EXCEDE o . c p o n n i n n e n i c c  L ’ 5’ t n o e  o:.r ’a-a ce- ic r pac t; -

no :eter operated in a no , e -n id t c s t a l  scan i.e-dc . Tdiniu: tn ~e n o t  Iaiar :: “p - s r a ’ s f u  ~~scnn

an -ic :Lncr ooo n :.euo ts n-se-re soo t  to 10 dr -n - r e - e s  no-sit e a 5 ~ e~~c no d cit--eli n.l: :,-o . 1n-ronr i. .’~. ’ t n o c ,

IJc ..o; c ’ snio ber per,icd ,  a scan angle increment o”~V )~ cc’s “r e-o s was C O o C S ’ O O ’ u .  n -r i cI~ a 2 ce-coal

dwell ‘inc . In-ct scan prc’erauoos allowed a lull ocaa t , -’s t’,-,’e”sn ’i , i’. ch,e. ’re u - ‘s ion’ :ann - l , o : ,

ano n- los in 30 s e - c e - r u S s .  i .e .  2 d”s -~re ec per se-cc a’s. t i ~ ‘s’s-rind to .at t he ads’au’sta ’,0 c ’s’

ti oo ’a oh: ;  rI-sr late n -ra In - c  to tin :,c ann-i c: all; r scan an -; - l’s n - , , ,  ci’- “: .o : i t  rn-tao sop n - c  r t:,e-

G e - o n e ’ s :  a t  m r  ‘en , ‘ntat lct ical  c-rn r lu ’s caiil.ra ‘sen-i ‘.. n ; ’,, -. - u o s i t io s  ‘nao oo c a °,oc ’, .- co - a ll-: n-’ ce-ale

ano d/ c i’ n -us . ; r t -.:r t in~.e n- ’coa000r: -s cn-zhibited in au.rcra arcs cc - .’sici be dcf ln oe -- d L e tt e -r  lo t

t O o c  :0 ,001 scan pi ’c- -ra n’ ..

t ’l, ’n-a ’o -  1~ illustrates t aco p toc to unu e b i’.Lc j o i t o on s i t l e c  ‘ -n ’ s • sca n an n-ic n - c r  t a ’

n - - L n c a x ’, ; ifCtsij il ‘as - i t oh . It is clear t :.at a ic- no -,’ ie- ’, ’ e- 1 of n-n -onrc rai a000vi tI .  e :-:ln ’ste -n - i

on the ‘sot ’ie- ~ e-r:t,.~ecoc r; , a i t t r’s  ‘ 0 0  cc n o ’, a cn .1. n,’io ;  is present  ton t oi t  nj L rc . - ..

Tt-o o r - s it- - n - ’  or EXC EDE -m e-n -c are in- - - o s l o - -  r0 l’coo ’ - ac’ .’ n - o In 1- ’l ‘.,i”a in- ’ . A -a la ,  0 : ,e-

ac t iso lco  i-t el is ic- - n o - o r  C - l u t o ’ s  uplL’a I toi~: c :
c ’~, iOo . I n c C U : :  o n a s s o ,  It is

L .a’s tnt ’s n-nc . - 1  ‘ s o ’ on - un we-f ’s cr nis e- ’,, - , n -n - an tn i ’ ; c ruc -so ’ f ,  0 ‘s’s ’s “s :u  t ie — ’,; : o n 0 33- ci - ‘o~an ,,- 1’ —

,-aro i - 1 n - u rnu oius moan ’s ; -n - ’ t , , e - ,  sn - ‘sI n - n - u n i t ’ s  -r - 0c l i si t a ’s I  - ‘ u ,  bin - ,-: is ion- ; n o - S  ‘, ‘-Sn - i n o n - u 0 , ’

t ” ,n -o ,~~ ,- ”s- - r .  1 . e - .  ‘sh oe --ao-: .F. ”’e- : rat - .: - n- nun-” rn-il i c u o i , ) n - t , h i  s’., is. a’s i,’:’,- .r

e - h . n o u i  J .,i ’ u n o s e - lye- . d , on ;c ’i’ . -b - - a::co’, in-oi -u ,’c nL :’s: ia , . n ; . f c ’ s . - -  n-a’- Use

‘ s I l  o o l c . u o , ’; no n ; ’: s’ o o d ’ - ‘ ‘H; n . o -  ‘ s - one - o n ’ s - u  - 1’ ,Co - ,i Ol- ’ , ,-, :- - -r.1’ e n , U , .; an .  Pobor u mon. nc:ci nit ’
i - c o o ,. o i ’ ’ n o n . , , , ’ n - ,’t ,l lc ~

- n - — -~~ t - -- - - ‘s’s-Ic : - - i ’ l . t L o ’ s i n - o i  n - n - c , . . ; . : r ’-, a h l c ’ s n , n . In - ,  en-n -id u -

n a  n. e-S U : t o t ,  u-n il ’  c- u ; cin,os ,to - t o n’s n- ’noi ’alLl” sl ‘ s - c - c - - c-i o n n - t’.;’,nci - ‘i’ “ t n . . , ’ C - n o n - a l a  3’s-on C

- -
~ . - - ,- ‘ i-t .~ inn -I’ , ; n o , . r n-n or as - ui  si he- c- u n ; - -r , a L t -  u.s - - i’ c eo ’s:- - 5
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the S ‘°A intensity vn- .. zeni th  angle I: convert ed t on  the t . ot ot l energy dep ..:i ted

in the ‘ o t u i u - :pho ’ros . The direction and time duratin-n . f the ‘-n -nuns is indicated

en- the f ’isuro- . The n-or level C or er~c’ron-y de-p -sit als . hn-i o - : beer , ‘shifted b y

2 ‘‘re -non -” sec
t 1 s c .n :- . ’ ou tiv e -  :crns in rde -r  to  ::top ’os’ n-ote the curv-..; I’ t’

c Larity. The-rots dm ,too u’h a that a weak i r il : :ins  f lux  n-ito-on prr-:o’sut t - - the 0 U n - C

.-f zeni th (noppro oximat e- .y 1 t 2 erg c’s:: ne-c
1
) ,n - ra du ’o.t .y  incr - .- ° o o  l’s:- in so’u’-

ni tude b. oo, ’n i th .  Nr a’s’ . - - a i n ’t , sob - hi r i - n  r i t - ,l ‘rooieat  in i ni ooo in g In -un - :

iro or - - o:- -d indications that n -b - d i f f ’ u. p r€ ’c ip i t  - t i  -n ‘s ’r -p i -:5 ~:‘s’ t o . :  ‘s n - ’ s~ ‘scsc- r I -

t he r ’s rn -lu . At pre ’ot er  distance:: t o -  rh- . u 0 o n r t h , use - - 0 :ni .rc- S i -n - c r e t e -  ‘~rcs

-h,:t0rv,-o-d which i,m u yni-s oo L C r the- - j u l -- n - tim-i- att n -us- - ‘ ‘U t  no’’ - I u”~ o - i a. It o O n - ,  U ] - ,:

U- - rosted that  in n - t o o - d i f ’ f’u n o o ’  pr~:o n- p i t : n - - I o n  r - -
~~

- to ru- - or - - n i th  t b -  ;- no-eosoo U.

i n t ens i t y  changes by n e — o l ’ i y  a f” - r t  no - .o f ’  Ito Cr n-n: n s c - u , t a , lu ’s .  th o - r u ’s-i-

on e n - t o ] ,  g radients  app e-no ’s ’ to remain n ’ s im ’ s i i  1°or in C r’r This is ‘no L - so I - n-’ a . to o t t o

j f l t ’s’to~ o~~~t ’i1 - n o I ’ f ” o ’ n n - .  Additi .nally, ex-’nsn in n - ’otbjn .1’ f i, -ur - ’ - ‘ t o  oh won b U t t  t- h -’

di,s-cr’--n-o n-or-s t th  north n - T o-;; onhift: r o o t  a n y  in ma I ’s , i t u d o ’  but i’s: I : t  1.-n

succcon;n ive 5.-n- sri:; a r - made . IT to -v- r, t i n - : :  ‘smit no ], -to tr ‘i” obi y d --r io ‘so n- a f f e c t  m u -

d~o t t ’o n - I da --h  on o h ’  r - c k o o u f o o l -  - - (‘ i c  - - h o  u t  tO ’ n - r n -h  , n- . - o it h  - o m o -le)  b- ,c au ,  - - i t

no . - no ’ . ins ,  wi °  l o i n  the -  ooi i t n - u - ; - Pr c - c m n i 0 , ’ o t ,i  - no re- -i us .

- t o  - “ s‘ o ’oor sy p- s” n mooto; ’i ’ c n mo ’ souSe - oi  Cr m o n - Sn - , -  F 1 r a t i on  ‘n- ’ lu ’ i: p 5 0 5 ’

i’s’ n - i ns’- 17 In-, j C .rrm,a t n: ini !. - o ’ s ’ t o  f in -n -u i - no n - b . Il -- os - , the nie-~to “no-’r -y i n , -o’r- .- - ’-

f r  m o o  “ nos e- r i  o . Ly s . Cn - ~ -c o u . I t o  I n n - ,, on un -h I ’- Fu :c , o o ’ F ’ - .u’ , t o_ i  n - - s e -  t i c , s o n-i - .; i’s;

t o .  ‘n - h -  - dio ’cr’ot,’ n ,rcn, ; ‘lo s-,’ he- nno r o i , ’,nt V - o n  u- .; F nsa- n , : ,  ~~~ s py  os- o n - i n : , ’

f’s ;,’. -A  u n -  10 t - 15 key w h i c h  I: c - ’s i : I :t -  op. wi t h pre-n-’i u, ‘ b ,oo ’s ’v’, t i  : s . An

- -p r o ’ s- -c. ’ . v o -r y  ta r s- - ‘t o- - no ..r ’--l’sy parameter is i ’ s r n i c ’u L ’ , d  C : ’  ‘ mn , ’, S O n - - 0 o 5  in , tn

:‘- - ‘1 a C ~~o t SO ” , o ‘s n -n ‘s .  n - I n - h  : , n o ,  , , . Th- - ’o ’ - ’ ’ . n :  n o . ’ , us  oy  I - u n - - n -  vs o U ’  - nc ’

b - l i ’  ‘i - . ar ’  pr ‘our - ri b y ’ o t -” mn i - - L r i c n , F  e f f e cl  a t i s h  t in , ,’, us t beer, o s - - n : ,  - ‘;- n u ’s no

‘s.n no rin iy:’i: - f  t,bs ’i, n 1,1::, - - The - - C f - - o s ’ s. i. U~ In’.- - o by 1, ..dl ’sn-,’ ‘en - Cu’ no , t in - -  - u , :

cC n- h i- - p ’s” ’o  ipil.- ot . I - a r - - i t o ‘sno t- n - - ’ ‘in the -obs’ rv, - I AP ’,-’IA - - ri:: 1 ‘ s .  is pn-’ -0n ’n - ’ - ,c 1-;,-

n ’ ‘si p ir: - o t I n : ’ el’-c tr to, : m u- - ar 110 un:, ItO . the u ‘1.51 - 0 : 1 .  :i .n, i pr ‘ii ’ - : in tb

F—t ” -, IS ro (‘ ‘u ,- ’ie - ’h u’ l .:1I Fun - ) u - si - ol e- to , ’ r- .-i n~ 0-’ O n - n - t i  n .  I .u thu-

F” - ,- ’ - i -n - o n ”s ’ : t, uoo . ’ , n o i  -r n - ’ s , - -  n - o F  Flu , - o u l e t  n- i u n o  ‘u; u- - i  z.-r0e - I:-’ d- ’p I e t ~ - ol C

i Si  - ‘ - ‘ . 1  fl ‘ - I , I ia - - : m o u r n  ‘ C t ’  r - U n - i ,  - - O  , I ’. - - mno I ,  - I C to ~OO Is c-n- Ic-nt r ‘si— I to

r’.t t r y IIr i ’t t j m o  i s , -’s ” - , t , o ’~~r- - o l u ” n - - i c m o ,  o u - ’ s. ’ . n - - pr m ” s - - I ’ s n - s - ’ u , n no . - - . , u , . ’; 1, -w’ v - , ’ s - :

f’ f l - -  Ii ~, ~~‘ o L i ) .  “sm ’ ’ .. -n r Lo p’s’ -n - - rr o- - ’ s-: S l ’s , it ’ ‘ tn -n , ‘p .’ i- s- os - ,n - , - O n - i  . 1 1- c’  
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rn--: oulrn-’d in . rde-r  to re-m v- .- such geometrical artifacts.

The overall behavi .’r .-f the m n - - n~ ns ener gy parameter w oo’ , zeni th  ‘oropl-~ ion

e L - - se l L y parallel t n -  the t ota l energy va l ue variation::. This ns un-’g’o- :t: tfl’,t

-over the di f fuse  nuur c-r oo l ro .~p i on-i at lea:n- , the total, precipitating - ,‘:c n - r . m .

0-’ Lu:-: is near ly constant vs .  latitud- - - but the uoiean ener gy iri cmre-n-o:e- : sL a’oy

going fr-on equator to polen-tard edges. The detailed behavior -f the ‘sn -un - - n- no

energy n -- n - i d  encs r on-y h e - p o o l -  a l so  shows some small. scale fe’o t ,ur- ..o ’ ,’h i cn  ‘,or e’

“prn-or-;ntIy r,,al, ri :- ’o, :tatic.ticai ar t i fac t s .  Similar effec t s have “Ls bee ’so

lo ,:-ry ’vo-d in the Inc -‘her-s-nt scatter radar da b-’,. For 0:-n-n ap L~~, t hor :‘ - ‘ n - ’  - - I ic r . .
ironii c ’.,ti - to: that tn-n- small F-re-LU. -n Tl bubble u ;b onerv ’o-,d -“ 1 ,s’,’r, i , t b u ’ ,us, ’ An: . C

‘,,ppr : :-: irno:o no’oly in-U S - - r o n  ‘so I - h e -  s o u t h  is a p rec ipitn t i u u o ’ p ar t i cle  n - n

n t -cc r- ”n-m in-s n’or, t - - ‘0-’ the  daytime- F-reg ion . At thin-n time the dn -’t t n o  nt ’, , - n I ho- . ,.n

fu l ly r e - - I n c - - o s , c o n ’ so n - c - q u - ’ m i t o y  we are uro -b le I,- de-t-snrmiru- ‘n-b ’ .- tho: i ’ r ,- i i : f” . ”~ un - n

~ulo :n-in -t be - n - r u:- on- by pr ”-~ -no prec ipit,:otion rather than soft e Lect ’s- u, pr cm— i-

l a i n - r u . ]°‘u r t l - -r’ - - n - C  s’t I re , n -lv ’ ‘, t o n - .  h e - t n - o i l :  of ‘ l u -n ptlc- ! - :1 :1 n f - n n ~5i’s” -

and 1n n - -.x-px’ . t n-tu’.rn, m o  C - ‘s”sn o .n ‘s, - Cu: n - -n - n-too ; ’ Wfl)EBAND meausure-’snooo’snn-s 1: re-cu rose -on- -

b . ’; lie - muon -no-, mon-n’: -C I”sr -r - L  ‘1. I i  ti n-’. non - o n - h Ii’rt’i’ul’,o’iti,,-:

n- h - -  t n - or ’ - - to- - - no- phi o - ‘ son - I : - n’ , ’ :  ,r ’ - “ s . I l i , . - “s ton t o - K - - our s” - L  moo n - i n-s . too ’ - - o ’ y - - , —

t i n : .: in tb  5 b o ’ o’A - u s o to~~ ’ oi ,oA ‘‘ menL o- i r , o . The n o t . , , I n , f  5 5 ( , ’A 1: ‘ -u’s’ : 1,

‘sn:oI.n:l ,y l y ps “- s’ on ’ F i n - - - : ’ ] y S e - L o t”.1 t )  t b O ” - ’ oio’ ’s” ,t  cl o ts  n f ’ I ~
t~

_ -tic o ’  i : ’ n ’ ’u I . ’ ’n - ’ i t y ‘s o , ‘.1  ‘ s e -  I : -  n - n - o c t  i n -  ] s :i  n , ‘ , ‘ ‘  t o J S ’ o l , ’ ly d- -- p iosn - the- C u:-

an- F’ , ’’ it , i - - : -n-nd IF , .  Los m : ‘.1 o - Tb’ - ‘1 ce-’, 1° —n - ’ - - ‘I ,‘ - ‘ ‘ m m o i o ; s i - .’n to o-’e-’o’ - ’-n - - . is

moo re- ’: ‘so~’
’ j- ’- - t - - i .  T’h- n - n v : ” - n o  o( ID) sn - - t oe -- b unt. -; r ’, o h i n o t l v e  h ifc’n -im n: ’.- ’- f ” sl - on- ’

n-to O s- rn- tool s. ‘h’ s’- f’ s” exc i tn oo t - to  by ‘ o Uo’ “ -i p- :rtio l - ’: Is i u , :- - - ’o s ’’ ,- a in , tim ’.

‘c o ol ‘ m e ’ - ’ u - - h  ‘ a - n - l I l y u- t o  - , -  i o u - - ti mon-sn -’ r n ’ ’ i  - s . ~ u ‘ o , i o h i t ,i u t  -no ‘sn:p : i. ’’ , n - i  -t ,

i: n-~o~ -n o n - ’ s i . u - :  - m u ’ n - n h i ’ s o e- C U i ’ -  ID o : t a t n - ’  n i t  u , l t i t u - n -  , L- ~ l .-to- ’-do ~~~. n,~ in-it

- -C C - -c t I ’ ,’ ‘ j  n ’ - i nc n-u ‘ h o - , b , o , - ’ s ’v- -- ! I t - co i n: - f  t b -  sl ot-- . “ ‘ ‘,,. ‘ ‘ - 0-’

ho - ‘ t- ’ 0 t ”s ” - 5 - loo t ‘ ‘ : 1 ’ : ’ ‘ n - I  i ’sr , I’ I ‘~e- ~, 
“ . - ‘‘A to o tto -. n o ’ ’ : !  n Fl’ , :- n-- - ‘ . 0 1  0

‘-I n - ot t o , ! -n -~’ to 0 1 ’  I - .-: ’ in- ’. ne- i ’ ‘ u - n t  no, ‘ s -  u i i ’ f ’ i c u l n -. .

[ n - n - -s - I m t i  o n ’ 1 , 0 . 0 - U ’ - . ! I ’ , n -boo n 5 - ’ , ’A - - m o i s t  ‘si n’ - - ]  n o - v bc e -ui lo st ’s’—

pr- -h - - - I l ’ s --r n - . ’ I’ ‘ F , -  n ’ .’ ‘ 1 -  I - I , : n - - u  - o n  I’ — - : -  ‘s’S . 1 - h ‘s~L nt  ‘ii me ‘ I no ,  i n ,

‘ s o  j pi ‘ ‘ o t j ; 5 ’  i- n’ ’ 1 ° - I’’ - S’o’- -g’, ‘ oi ’l ~~1’ - on , I~ . ‘s . . l o m b -  i’l l 0-’ o n ’ - . I’, - no’ t n ’ I -
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fi . ,lds  deduced by this  technique f.;r t ,h. -’ p o o l. -ci .‘uo’ u’ U ’ s o ’ l i ’ s p .  I. :nu t o -o ’ n n--f the

WIDEBAND ‘s ’on ck te -t nor- ; depicted iro Clo tur e- 18. These- E - F l -~ d va ;U e-o ‘ ore mn- iu ’n-r ’oc-

ter ist ic of a small recn-i,’n immediated n-u’ urn -n :“ ;n . it h  ‘ o nd ‘s nomiy a C nec rn o:n: ’ n -r i ly

be identical ton- these in the regi -to .-C n-toe- r -c l-n - - n- t ’s ,~ n - nt  u - n - v . H .”,o”v’sr, l .a., y

probably provide  a reasonab le repr’;::’-.on ’ss, n-i ~ru of’ t b ’  c no o n - i n - I  -no on in sp- c- n. .°o i - n - -h

were sampled by the rocket . Addi t iona lly ,  the ge - r ocm n -n- L ho ’ ha,v L  r I’ t m o ’  F - f ’ in - ’~ d ,n

inferred photometr ica l ly  agree qu ’i li tat lvely wi th  the m:o u c no L - n - o’, ”. ,o’ sc-a le L i - - I o u , :

as sampled by the Chatanika inc-n-hon-r e-rut ,;c a tt o e -r  rn-n-d on- ’ , ‘ . 0 n o  u . n  tin- - ,- ‘ -‘ ,- -‘ - i ’  u- no

rppe’n-r t..- d i f f er :omn -n-w hat , .  The later ten--mn : E-fir- n-h vmr i ’ot - i no , n .  noon - ’ 1100 U’I

‘spptnrcritly cl’inornicterize the extremely ].:n-rpe- ,n-p-ttia - :Ino - no ;’ I:, h - I - C l -  n-c , ‘ - on -s.d

‘n -u rn - roo t plasma rnsti -‘so observed booth -n on-ste-lIlt on , by tn-i ..’ C’}n-’,t::n - , II: - I-n -i n-’ .

and by WIDE~~~AND observations -of irr-,-pu !.n’crity m ,.ti us . It I: lii:.- ,y ‘n o t  n- un--

shear .-b : n c ’r v e d  -vn-or °ne-’-,d at aL un. 1100 lIT is n - ho~ Inot, i’ n - i n - ’- ’ -  dcc 1 n-on-n -- n. n-I’

s’soee-r ~uon:tl, -n ‘ot- ,u erve-d ~ot h i o n -h I ‘o to j ” u,.u , s n-ou r ’ i n n - - Inn -  no ’ ‘n - K - t— .;atellitn-- -o n - - . : 0 . —

ment n t  100-5 UT. which won -n -- c so-p. s-m o e -h ‘by Livit’on-’:t 0-us (priv” ot c ‘sn -r’u n , i . - - - I  i ‘ s , )  -

-n-b on- e-n--vatj,,n,; C E o-nd F — s - - U .  :, li - n ’ - -u L’ s- i t y  ‘sn ’ s _ i t o: moun t s - o ;it !n-  n - n - , ’ t o )

tan-” - i ’ m  ph I, ruo”t,o’i- :. ‘ 05’ - il  u’ ~“ - 0 -  - m  i n ,  C L , ’u m ”  : 1-) - m o d  - 0’ . H ’s’- , n-oh,,

dbon pn-’no-: lv-:- n-n .’n-i to ..0f the 55 77A - ‘n-nil :: I no f .U-s t -u’ : I u t :  -i~ pi ’:t~’ n - h - -  ‘ e-~., I

re - - t i  n -n - n - - h- -r e - n o :  th o- 6~ OOA no t i , r , s I , ’. ‘so o r :bln,’ :t F . , t o  C - u ’  :~~ L ‘ - - : ‘ : -c i t n - , n - l ’ n :  - ar ’s

drifts F the n’ rn oitt in ,’ Irs’ c u - critic-s. n-h ’- se-  - :1-ta ‘or - poe- sc-nt ’ n-i C ‘s’ tho- Civ-

mo o n - n o u n - - ;  per i ..d 1 . 1 1 .  ‘sin ’ i- . ose-ct . ‘ ‘nu o i c b o  ‘ m o - i  n ~ . n- ’ - 0-’ s- ‘ -re- no’- p:’ . - no ’ - t l ’ ,e- . f

c ‘rn -h i t ] . r,. “,t_ ,-:--on - it.h ‘ : ‘,‘ ‘ 5’ - °n ‘v -n -n - - ’ I S -  ‘s’ --n - i-n- ’ ‘so. 0 - p .  ‘ :s ’

In on - -dc ’s’ n - ’  un o n -n u - . ty , ‘ - - “p - o n - - ’ o t e t b - - e ’s ’t n -  -‘-t oo 1’ ‘ - ‘n-un ’ c 1 o’o n - i  r, fr no

r i ’ u lo r ’ ’ L  - ‘s , d I r moo Ii noun ‘s’ n-n o ’- , ‘ -‘rnl ’ t.bn - ’. - C n - h -  1 :- u-v- u 0 ‘ s - m n - u ’  t j  -to : i n  ‘iS-

F — i ’ d o . ,  ~~~~~~ n- I ot a , - , u n o u : n - b ,  m i’ - l n ’ s - ” n : i v o- ’ ‘i n to , n ”  - o ’ ~ - ’ ’ i to --Cf rn - vii

- m o n - F r - - b . n - u ’  Ll t a o i v . -  c -np- o i l s - n ;s C t - ~- 55 ’~~’i, -~r.~o ‘ ‘1’ A n - ho ’- - 1 - -m n , 1 0 0  
-

‘sn-n ’ ‘ - n- r n - n - ’  n o -  n O , . ,o if  ‘ s i  n ’ ’ s . . ‘ s o O n - I  p h - usc ve , ‘ n -’ ’ y - esoi n- n e - i’ F - o r - t n , . n - n o ’, i n - n H -  I - , :

- u- -h ‘ ‘ s ,  - ‘f ’ ! ’  x t  s b  ,n- : . 0  1 - - ‘ n::! ‘ m ’ u I .  II’ s ,,,: ’ , ‘ s ,‘ ‘ ,, I - n o , - m ,  ‘ n - i ’ u ”, o , e-A -n - tn ,

11 1 - i n -  , I I u ’ ’ - ’ t I ’ ,’ “- r n - n p ’ s - h .  in- t . O F ’ -  1- , J ’f°i - ’ ’ - fo l l I  1 ’ s ,i - u’ ’ s ’ s on’ ‘ ‘s’ ‘‘ n- to- n - t r i al  - ‘ : 1

‘ i l l  h~’ i ’ s ’ s  it. i n - , o’pn’- ’ i ’ s i ’ ‘h - , ’ - - o n - F.’, .

_ _ _ _ _ _ _ _  --. - .-
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7. -ili\,RY ACID COIIC000IOI’i’.l

7.1 “on-o n- sn -or’,; -- n- Exs’-cr lmoonntal  Results

n- ’ : , - 1-: i o n - sn. ’ -sr,i ono li-regularities i-re-n-n -rn -n-moo s’oro ’;id-on d :n-rcn ,rnd Las-sd c-pain-al

. n n - :n-~ -c mn - .n - m i ’ tt.c n On -J’,Oi ’ e - o O , e : o S  to too c  DNA/11~~ 2 i’rc-0 ’ra n : . on -n ~~asn-oa sc- i -  a n-n-u ’sno l ,c ’r c- n - ’  z - cen -oen -

- - , n - n o -  i ’ l nn , e - ’ n on - - s  ,,oc ’ n do ., ~cd Un -n-ri co ; n - F e  1 ’(’.- C ( n - ’ su ° ‘s’.’O,S’s l”-~n 1’l0 d, , ] 1O’ ,:e- l i
’lC  rc ocn -n -e’cnn s- t i c 0 ,

n-I- r-,n ‘~ - F  ‘ .0 1’ ‘— -;  .0

• i’n- ’n-CliD in- 2-on : ob lonsai-,,’ 1’76

• i-n-’:cln-DE 1’ iic- ’o’con no i -on r ,L

• ,,IDEloa ’UID 2to iAn - -e n - son -b -er 1,°7’..

In ,  nn - , I , ’s’ t ‘
. 0 . .  rc”soid io n -us ’ U. u,opn-oci’t ~~~ c l o c ra n -no d  st no’ ot ue ICEC~~ rc- cio cn - nsel’ ius  ;-noi.U.ni.

in oC ~:n - ’inu i ’se --1y n - r E - n m .  n-he - l”n’i .rn -oar ,l’ n - o ’iu u cu n - -n -’ :. Tn , cns ’s- nsi ,C ’sn - ’  n -n -ui’ -:- n-:~e

-: Jiij ~n - n - ’lti/ i~-PO o n o n - ’n - . :n .

The principal results for Inn-c EXCEDE rn-:cn-’ o ’sS were H -t a l o n - - i d  uti li ,n -imss tmse

‘ ‘ - r n - - i n - c nsn-nL nn can n -ni no - Ln or c-t: color ~ ioct on-oet cr .  The n ’on -o ,.nr’i -c s ,n - - c -f  th , e se -’ n - , ’a nn nor -s’ . ‘ o , n - s

n-- ann to n- no n - nn -’i ’ so ’no , n - n - i an -  a low level ci’ prec ipimn-avln n - n - f lux uo- a cn-n- , :rc non -n- C n - on - n -i nn - tn - nod duil’si~
the EXCEDE ‘lLi n - -  n -n i . Our results in-dicat.n- -d th ou ’s —r both .11 T o , n - S  - alt- - s n - n -  0 scon:o ,on

n-n- n-os-’ roan-u, I o r n e - U . o l n - a ’s i c o~ ac t ivion- ,’ was 1nron - ,n - ’ n u o n -  n- co o n - F e  n or ond . an’s accn --n - ’ o ’ontn,! Its ic’s-: le”,nl

01’ precni pitato°n-on input was present durluan- the .n- ’IL I - ’ - ou  at h as’s in t In -c v ic inn -] .vs-  of

in - s  u-plc tm -n -J on -c n -on - i’,’ . Tine ‘,-cr ;’ n-n-ron-all d o n -re-c of pr ono oonl’ ooitat ion n- ’i ’eno ’sns o , i’so tics

vicinity ‘. 1’ ti’u e uplo sn-rajoncbc.rn-’ was dlifi’unn ooo and su,lol’al ”onnsul , ; isa,’ io u n cau’s

Data ‘
oni : I , a io u , :ol  n - n o  nn -n - ’smO ’ncr’c, of ,‘IIDELAI ID ar,s .1suitc . - x ’s. -o , ’s ivn -n - m n -u n -u r e - - se -j o e  n- -os : -

nno orc ,o :~~ n - - -  - r -  - oo’n -t loun - t on - m u on -  as Un -our conducted to date , ‘i-Ic e l-nnn ’rvc-oL a n c - r n - li un - a l

‘ron-n-Li,’ noo n - in l , , ,n t m ,  total e ’son ’r oly deposit arud in ron-auu no n - c r  “no i’nur n-s. ’ n-cl’ n - L u :  n - n o  - n - u s - no

26 Nov,um,L-’on r e-c’urjinmnon-t’,-c L -,°IDI-I~~~lD nnatoullte—rc’c’o:n-o ’ t cn’ao’ori mn ,inron-. Dli’I~’sse ‘:l :n -i i le-

t n -’ .aa - ross - - n - n -  - n n - n - - . .,i to near zenihobo o re-m n. the m e m O ,  n - u n - d i e - n - n - U n - n o  - ti n -u t an i .C ’sn - i , 50 n -t. in -’ n - :

‘no’ acL ’n n - u U  :oi i:o o . Ld n - - n - i n s ’ s  Oue - n - n - ± ’ n - o-n - ’ su i t i u .  Tm , ,,n :m e - n - n - o’ n o _  i i~~
’ I ’ o , r ’ ’ s c n ’ .u tCi’5 , -;~~oo n - n , n - L ,n - o n s  n- I - no

o L n n , - r ’ ,’n -u ’n- ,i- nu and - in - oa uub ,bi ’in - od , , LU .  ioo ,nihl n-ne-al , : fcia ’s’.a’-on n-n .inI ‘o n - - S o , E— and n- 0 i’n-~

s In -ru e-bum . n r - o - n - n - - n i” ;, -n - l by n- mo n - u In e n , n - n o , o r n - : o i t  n e-ut ter  no -n un - n , ? - ‘-no , ’i’-, - al-n ’ - ‘i n- -r ae -h  p h c- t n -no on - b—

r,i no n-n-Il,,’ I n - n - u1 io ,dicn -n -n - Ic- oi nn - ( 1  ,; ‘sro on - n - ur , :  0~ ‘ s o o n - n -  iOI’ , ;onI i -] n - - o n - n - , !  m u floe-c n -n - s ‘,- o ,- lJ . n n - n ’, j u n  t he

n-n-n 1,- i - n -u t j o - o ur n -p o or- : IT - ni ’s,’ v- no r .! . 1 1 :0 . Thu L i o n - i  i’-.no ’ s,nn P c  n - C o n e , , ,, r , , j O n - S n - L  c- to  n u n - n O n - 1” n - ,~

i s — O n - ’  ,!. -, t . n  , ] , , , “ , ‘ ,“ : n - i  a , “ o u i . -no-a]. ’J, ’,- low ‘hovel. i, -’ s F,. n-n -’njoo l’n.n-ll, d o o :-,.’ .1- _ I 1 , — n - I - i,.n 1 e - ’ ,u , l , i’.

_ _  -- -‘. ,--‘,‘-“~~‘~~‘-
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To - ‘0 - .: n-in-n-too ‘ n- n - O n - - n d  s cll ‘ri n-h tin-c i’nooHi ’ . I~~’s ‘sn-I n - n  sn-i—.ocn-n-u-on and nno c” sio nn - s ‘ .:no ‘- i on-- no ”:

ion -  thin - ’ - -~J,oDuA 01 -nn - , io , m ’s ,L - ’no l i o n -o n - ‘ - ‘ -n - n ” ,. ‘-no -n-I’ .’ onn- ’n n . l . I t i o .”, c n - ’ n o n -. n-ion - -no r - l ive rmoo n - I c m .  s- tn- s

I n- noo n -n - i --n -In t o e  n-. o’- no’ i , n o n - o”sal n o  .n’n- ,;e- n-” ;ln -’ c i t n - ’ ’o -’ar l. ’J ni l Iou i i ’ icaru ’sil- ~o . nn .on , ’n u i’cu d-n-

none - i n- li r -o ,oo nn- I, c-no n -n Ub n - r n  lo ,oYOo ; I , . Ti ion s’s data ‘ ohs - n - n - no n - r e on - u - n - n - b r n-an -n -ive i . ’ ‘- ‘ill, b is on - ‘,‘J i.’F-lI.”C Ii

sa’-H,L t o  ion-t cr l’crc o. : ’se - r  ‘s’,n-:,’ -is’r’ ?’ dan-on- (Li’. , n - n ,  n- Lou ’s n - U n-ui . pri-:a’ u ccn’n - o . m , n - u u i . n o ~n -j C f l )

a1Lison-u~ b n- crc- - ‘av on - - not bc-on- n-u al-br . to ‘::.or-r ’, n-n -ut :r- .n-nn-il- .’. . nn o,n -n - o sn -l n - on -tI ’,’- n- - o n -  “ s -u i - lo ne  us on-s

n - - : . Th , io o CIDLliuI~~ ,nn - u n - o n - on - - r’ , n-I n - sn - n - ,  or- - ‘ - n - . 5’ - o- ~~cF , 0 e - r - o  eI’n-’; rt in or ’s--d u e - n - I n -co ann-i Io ~n- or’ —

Lation if t hu -n -no n -n -ru Lc 1 - . m’ o o n - n ’~t itn -u n- .n - v- lI~ . s- - n-”.:l in ,  on - n on-in- m i s  o ’ f  t1 o0 I ~ 0 OFS - - ‘1 ” no

l~0ci ”:I’n - 0.,n- s::IcI’ , n o r - - n - -n -hon - n c bi os 0 o o n ~~’” .’- ,’- ,n J.no j1n- n-i],in-n-n-i (sn, ,,‘n - ’ ,,”;n - n - ,i C - n - i

7. 0 .io ,um’o u n-n-rIj c-f ;Cn -tn - lIy’s~i ona1 Rn- n o n - U . n - n o

ib’oalp .Lical o o± ’fc or ’ss  n -turin -u n- Lose 176  In- n~n - .,n -p ’ n - ’r ] .c Iron- no,n-lano’ILIunn ii”. ‘rn--c- . s-:--

O n - O n - i n -n - CU Lu’ iuo,n-0000’/c’:o n- ’n n - ’ot n - - f  ‘sloe n - O ,i’n n- , 5 L cn -uo n .  n-Un - t n-u reduction ’s cc n-In-n n - n - n o d n-co sn- o .n-’Ir n o i,,- ,

to n-: ‘so” noo ns calih , ’s’ n ’-.n - o Uooi  boon-non-non-n- l oo o c- ’ sc nn - e’on - .nor an n-n -n - , n - O n - on c- o .-on r- u , n -  ocn -n- n- un -e-r rn-n-un-??’ O n - O n - On - U ’  .- ‘ -
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DAdA 01-7 1- n--c15 ° , ffhiT o i .” tn-5 hlt- 15 , to-on 0 . , n - n -, in- ’(, I

- . i ‘sr- n , on- . C . ,  ‘D.n-fin - o in - i rn- - f Enc rn -y Input : Cp -ou” o t i : u ,  ICE HP , ’ P1-0’,

R- - p n -r ’s - C - n t r o - c t  Dl~~ Ci-72-C-013 14 , DNA t 9 ( I~5F , tn-.’ ’ . n -/ Dn - n - - t i t ’ n -~~, n-O c t .  1, n- n- ’

n - .  -1 - -a x’ :: , I. B . ,  “ I n - , o op t o e -r l c  Ii’u - - ,, ’-c _ -o ri t in-’ - , , :  A n-o n- n- on - -n - ’., 1n-oo ’ n - nou n - s i n -  ‘ I -  un -’ c nn - n - on , ”

Fin n-il ( I -  p no ” , ,  - -  ‘ so n - no n - o n -  DNA ‘t O i — 7 5 — C — ’ 1n-: . l1) , DNA ~~_ I , Dec . - - , U ’  ‘ n- I - 

me - , P . D. , Eu r o: , J. E.  , and V’ rn n - -n -y ,  H N . ,  “I ‘F -“n-P boono n -n - .’ , I : :

‘ -I - C l o n - o , 1 5 h o , o  f - no ’ E on - - -i- , -y P n-n - it iou ‘ s I , -.- n-u n-’ - ‘ ~~1 I u, , ‘pon - ’ -r ’ .
‘ T o ,  n- n - n - on,  P1’s- i

on - - n - o n -- I . .n no ’!” e- n D N A - , o — ( ’ 1 - ’— . O~ , iOn -n -n - ,~~~ 
n- u-

, : . 1 .5,  n - - ’-~

lu . tle’ ,r -. 
, . - . ,  “ I ‘s, :op h- - n-’ic lu u’ - . ‘ u o ’ o o ’ i O . n - -  n o ’ s  tn-i n ’ rn-I ‘- U. r, on - os- no n-ho, no: ,

n-riO ’. - , ” Fin:’ I P - - r i  no -n - . n- o n , n-un, n- -n -In - U’ — ” -- — ” — . n -  - , l o l A  ~ 5 L . , ‘ “ , ‘ ‘ ‘ ‘-Jn -J -

- I- - n- ’ . - l ) T n- -

C., “ I- n - b -, ‘o n - n -  n - n - .’ o t . y ’ion - : F ,o , ’ - n - ’ ’n - ’ In - on- - n -n - n - n - o t t  an - ,c :  I’ n ’’ 0 , 0 o’n - in s  ~~~~~~

I o n - , o p e - - ’s ’ ’ , I ‘ F - I H I  . ‘n - n - — T’- , ” 1:1
. 1:. - F’ , - n-n - o ’ ’ C . 5, “ lo on ,, IA- p u ’ S l ’ I . ~-. — ~~‘ — ‘— , ,, — ,

DNA ~‘- tLF. I-n- on- . o n - .  -

7 ,  . 0-  ‘ - n- ’ , i- . - .,  
“ , no’ , . ’ , ’ n - L u  l o o n - i o n - n o  . f ‘ ‘ ,- - o ’ s I u o ’  ,- ,~~ n - ’  o , o  A n - n ’ ’  ;, n - t n  ‘ ‘ O. ’ ’ ’ 5 0 . ’

n-pp . ‘ r o l l ’ - . , t,~
., - — - 5  , -a t

E , .  3~~
- . 0 ’, ,  ,. l . , ” I n o S ’ ’ s , . I l y ,U.’ o ’ - n ’ s t I n o . n -  f - n - ’

in- ’ i ’su ’ n n o J  h’s “ n-, - i n-ron 1,, ’ , ’ 1 0 0, ’ i_ oo ,‘-,U no ’ n - ’’ ’ . . ‘‘ J . “I- - n - o n -’,’ . ’ . F’ o n . n--i- , , - — Un- , - ‘

~~ “ an~~ i• ~~~~ ‘~ n- °’ ~n-~~n - ’ s~~~ °~~ ‘ n -• ~ “ - ‘s’~U.n - o’~n-’Jo 
‘
~~~

‘ °  n - - n - n - n - n  F i r  ‘-I- ‘ n o ’ - ’

f A n -n ’ n- ’ 1 ‘-1 - i ‘s o o n - I  I n - .-~~ ‘- p l o ’  n - i c  Pl o o , ’rno o l t ’ i f ’ l , 1 0 ,  A’ 0O, ”~ n - I ,’ 0” - 0 : : .  F: uu

‘ 0 0 . 0 1  Plno , o , ’ t:,” 1-n -’I . P . 1. ‘ . I ” o ’ - ro : , ’ o - n , ‘ . I ’ . - i r i - i h ~~i . C)., u.n - o T t

1.1’. I n - - n - n - n -n - , i -  • I - . .  “Ic roc- . o n - ‘n- u - i ”  Iro’ e-- ’e,uJ , ’, n ’ ,lbi’:- 0 , il-n-I ’ i’s-c ‘n-- n - no.  n- n- o n - n - - n - .  n - n - .’;;:

n- l o o n - . ,  i’o ’ :n - , . ’ n - ’ U .  n-U. n - no ’’ . ‘n - : ° 1n - n- — ,
‘ — -.‘ — n-)n- ) ’ . , .  5’,) fe-I

T . o n - ’ n- n - ’ .L, ’n -n - ’ ], ’ o . i n o , . . - • .  i’:. ’,’,oJ , ’ ,m ci’ LI’ ’: - ,‘no, o ’n - ’s” n- ‘n-’sd Al.” ’In- s’: , ; ‘ s .

A “ ,,I O . i n -  n- ’n-” o . ’. . O , n - n - ’ . n - , ’ n - n - c l ’ s .  n-n -n - t b  

-.~~~~~~“.-‘-—-~~~~~~ ~~~~~~ ~~~~~~-“ - -‘  “ --~~~ ~~~~~~~ ._ . ,



Ino . In- o n ly’ nn: ~ , i i . ,  b ’ no ’  I ’ -  n -, ‘ n - n - n o n - -n- 1’ n - l u ’, :  k’n- o, ’n- t , n - \ ’ n- In, ’ - - n - n - . o l ’.n-,’ U’ - no- n- f o n ,~

n -no ’ c - I  L 1e-n -’,o n - I - I, n-in-- - - ‘ o  ‘ - - o n -  n o - ’: ’ n- n -no. 0 ’ ~~‘e-cIn -l ’’ - ir~n- ei-.-cior ‘s ,,  ,Hj ’~ no ’ --

RH ’ r ’ ’ . f’ h o - ’ T o , n - n - C n n - i n - u i ’ :  n- t n - ,  a: , 55 )- ,,  ~~~

at.  I.- - ,nu n - s .  P. I - I . ,  l : , u n p- - . I .  R . ,  ‘n-rod I n - n - no . A. F., “ loo n - - o o rn - ,i In-. n- o
’~~~, n -~~~~

in ’ ,n - o-n - :non ’- ,t t  - - n - .  ‘ -n - n - i : -  - E’snu i ,no o ’.i n~’ • ‘co-on I n- - o n - o n - -o n - n - ~, “ j . n - -n - . n - n - , . . in- ’:: . ‘ n o .

t - n - 5 - -
~~~ - , ‘° I ,  

, - n - n -

P .  J . R - .  “ i’l Lcn c O . n-’ n- ,‘sI , ’ o o o l ’ ’ o t l . r , o o o d ,‘,no ’ 0” : , J n , o : o t o n - _ o j , o ,  n - co- u , . ’ °  u -no ,”

n-n- “ 0 0 0 - - n - . i n - h e - -  Cci .  on - n - , s n - 8 o -  . ‘ , n- n - n - ,

15. Pi n-n -no , ‘- 1. I I . ,  ‘o n -n -n -I ‘ .uo nk ’ :’y,  D . ,  ‘ Is, n - n - - n-n- I - I -n - i ’ ) 1’ ‘s- on - n - ’  I o n - s o - n o - n - o n - t i  no f - - n- in-- n- n - - n - n -

E lecIr  n o n -  ‘,- n - i ’ h  Ho- - A~o r o n - o ; o ” n- - o ” - , ” J. C’’ n - n o n - u n - n - .  P en -” . n- n- , 5151- ISo,. -

f i n - d o - no’ , V.  B . ,  i n ’ :0 , -1. J., ‘ o n - on  ~0 o - rO , P. P . ,  ‘lw’ n- Fn -n - - n - n - n o  Io,:’-uo

f’ o’ no o n - I n - n - - n -no - - t i n -  I’ , O - o n - o . o ’ n - n -~~~ ’ ,on - n-u n - u , - H t ’ n - n- iroa n o t  ‘l’:,t ’ - o , i , -s ’ . ’ J . ‘n- n-tn -n- ’:.

Re:.  80 , -al’s’- , 17(5

17. li on-n - in- n -n - - n - n - o n -  a n --n -’ :~,n- .’s.: o n - n - o n - n -i I,, n -n i t .  R i - non - -no  A - o R at-n- I I ’  ,. , , o ,I .o  n- o , , - ., . .  H . B or n- no n-n-i’

-“ sod  I’ . bo n - n - ou ’o ,n n e .  (l o o n - i - t n - n m ’ , 0 1  • ‘ _ -
, to ,‘ , ‘ . n - n - . n - ,

-,.o .  11. I - n - o r-A: A n - . . ,  n-ui I l o . .~~J

- ‘ I n -

- l u nn o n-on- , . ‘
. 1- . .  o , ’su ’ J , u l ’ n- n - , ,’, on - ’ . , .  I i . .  “ f - o - e - n - n - t n -’ c _ o n - c n - . i c  du n - ’n - .’ ’ . . l , o . , .,i ’ , ,  CS ’ J0~ o

Coi n - n --n- ’- ,- ,on -~ - o ’I , oU i  ‘ 0  of i ’oo non - o ’ . I . n .n - i n - .’ i, U oUn’ ue -’ j0n -n -o ’cno’ n- ,L Jl” o,oo ’oo i n-n- l-onn - o . ’’ J. on-’..c- o I ,, f o . n-n - n - n - S .  n - n - .

1’s., . l- n -’- n - , On - no . 1)75

1’ . ,‘n- o :s,L” n- - . i-I . . . o n - o , n - L  1- n- - n - n - n -  . 1.1 . J . .  “ i - n - sn - n - ton - n - no n -” .n O ’ , . ’ so , u o ” ’ o O , ’ OoO ’ sO n - , ’ s  e n - ’ tle-~ - - n- ’n - , n - n-~n-n-n- n - n - .n - n - -n- n- - .

5 o no ’ ‘ n- n - i .n- ’sn- On - -o ’un- ’C ’or’ n n - i ,  i, - o o ~~. o ’ , n - i ,  0 , .  n - n --n e -n - i n -  I n - l - ,, n-’ n - ’ - ’ A .  5,0— - - - h n - ’(’ n- 
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- ‘

SY NOPSIS OF DATA

. n - ’ .. - ( -  - - - -n -- i n-n--: 1)

tate: /1oI- ,/(’ Time: un-ic- t 15. 7 uT

Photometer (s): Un -F L , UI — ,

General Activity :

Act ive- f mo no.  v i s il  - f ’ s - n i - - f r- no’ t ,  ‘ of ’ ~ - - n-’ L 0 0

Operating Modeon- :

u . n-I’ t ’  1 1 5 o ’- U - ’- ~~, ~o ° e I . n-cu’s , n O o n - O n -

0657 t - - LL °5 7 5B 1 - , n- - no- ‘ s A n - l i

l i t -n -  t I 51 sn- . - :n-;.n- - s n - o n - I L L

NoI ,es:

5 ° -I 1-I :- n-n- -

-“II - lolA Pn-’ ’ o ” -. o o ,

~BL-F I n-ti ’ ‘ s on -  1 ‘no - .u ’y n - n - F ,:. - y



SYNOPSIS OF IWI’A

1- n- HP) ( n - n - I n - -’ -ElLEn -

Date: 2/ 11. / Ti. Time : (1515 Un - 1 U n -  n- IC UT

Photometer(s):SBI, n-K , n-C

General Activity :

Active after cS~’I, t.” ‘ ,b at 1100 UT

Operating Mode s :

0550-1500 5B 1 .,rn - 50 sec dwell , 50 dan -r e ’s  incremented SCAN ‘sn -i- _ o de (Kr.  te-

SCAN E) 1~~~its zen - s i th  in-C ’ N (n-ui ’ el. non-Al e) . 55’T7~

0550-1500 SB . - 5577-zenith

1550-1500 n-IC — n e o n - i n - h

Notes:

;.n -tx’ - ‘ so , ’ 001 n -n- 1 , 1 0 , 1 . .

_ _



SYNOPSIS OF DATA

I~~~~: WOLFØ5 (u .n -o n -n - _FILE 5)

Date: 2/If -/n - n-, Time : Ci~~5 t.o 1250 UT

Photometer(s) : In-EL , n-BI° , SC

Ge nera ], Activity :

L o’v-Aurnral ron - - cs de---c” c t ,n d  t n -  n - s n - r n - h

Operating Mo des:

0520 - 1210 - 5B1 - 5577A - SCAN MODE

15l’O - 1220 - 5B2. - 557i~ - zen -n it:

0520 - 1120 - SC - zenit h

N o te s :

A n- oo ru on - no n- - i n  i n - lo t

_ _ _ _  -- -,.~~~~. “- -— —“-‘ ,.-~~~~~~ -.~~~ - — ‘~~~~~ - ~~~~~~~~~~ -- - ‘ -~~~ - ~~~~~- ‘~~~~~~



~
‘--‘ ‘ ‘-‘.. - -~~ ‘n-’ n-’-” ’ ‘.““‘ - ‘n-— -— n-” “ —n-n-” -‘ ‘ “  ‘- -n- . ,  , ,  

~~~~~~~~~~~~~ 
.,,

~~~
,. ., - .,... -— .-, 

,--‘-- -— ,_-‘,—.. -
~~~~~~~~~~ ~~III~~

SYNOPSIS OF DATA

~~~~~~ wor.~~ n- (60991 - FILE n-i)

Date : 2/ 13/76 Tin-ne : Q1~5O te-  in - n - n - I  UT

Photometer ( s): SBI, SB:, SC

General Activit y :

n-?,tr .n-oon- ron - a ’ s -  1200 UT at zenit h

Operating Modes:

0510 - 101.5 5B1 5 n - n - . .(,, ‘it 155° 1~~n- ( 5~ N e l o . s - ’ - o - t i . - r ,) ‘1

101-5 - 1300 SB1, 5577~ , n-n-n-An --I E I-I . dn-

0520 - in -CO SB. , n - n -  ( ( ( , z n - o n - n - t i .

0520 - 1500 SC n- o:ern-ith

Not o n - i :

‘-1 n- n-n- Up

n - n - un - e l .’ i n - - ” P’ s_ o n - : :

051.5 liT AI/ - ’~
O :)In- I’ UT ThIAD

~

- - -  - “ n- .—  .n-—~~~~~~--” - n- - ’ ‘~~~~~~~~~~.- —--- -~~~~~~~~~~~~ - — 
n-” - n-n--~~~~~~~~~~~~



~
-.

~
“n-,’,”

~
7, ~~~~~~~~~~~

SYNOPSIS OF DATA

~~~~~~ woLFØ5 (1-1.179-FIrE 1)

Date: 2 / i n - / n - n -. Time : 0-n-C O tn  1355 liT

Photometer(s) : n - in -, 5B2 , SC

General Activity :

Low most - f -nov eo n - ir on -

‘J~~~n- 0 , F’si’sn-t -arc t n r. ~rth
1100 ThL ’s-n.no ’ Q form extending to zenith
1130 Back tn - Low -oct iv i ty

Operating Modes:

on-4o - 1305 5B 1, 5577k , SCAN E Mode
on-n-u- - 1505 SF1-n- , 5577~ , Zenith

- 1305 SC , zenith

Notes :

Full . H

i n - U - - I  0 i to  ?o n - n - o eoo

0516 AE-C

0-rn-i Sn--

‘J ,n-~j  TRIA D

IOn-I- ‘TR IAD

1218 I n- I n - - i

_ _ _  - n -n - , ’ - -~~~~~~~~~~ .’ - n -  -~~~~~~~‘.‘~~~n-~~n-, -n-



SYNOPSIS OF DATA

~~~~~~ WOLF~ 6 (6l1’7n- - FILE ~ )

Date: n- /15 //n -- Time : OLCn - - 11,50 UT

Photometer ( s): SB1, 5B1 , SC

General Activity :

Quiet but v--r n - ~no- n -k - nrc: t - N . r t l o

Operating Modes:

O’s i u 5 - 1100 3B1 , 9577 .~, : n - n - r n - i t ° i

06n-5 - 1100 n - E l , ‘s 5 C O ,~~ , zenith

o6n-5 - 1100 SC at zeni th

Not es:

n-n- tn - l i lt -. P ’n - ,use ,— :

0735 UT Sn- - 2

10 12 UT TRIAD

l a l n -  UT ISIS1

Af ter I O n-n -C -‘h r—u: on ‘- :in o ’ iro f’r on : utI: en-st.

1100 - C~ u I , ,- sot , ‘ n - n -’i I ° . l ,

1050 t. 1150 U- ’n-li (ch 1.-n -) h on , s  ‘ t ’ so on - n - i 0 ly i i  Cil~ n- I C  - , n- EL 1-n-n- ok

v-~ v - in - -n - v so n-n - I’ - I I n :

I 50 1 — L000 ( n - n - ) IlojoL oh n-n- h-n - :  ‘ so °, . - - . :tn-n ’ ‘ s n ’  on - n -o v n - - l ik n -  ~‘‘n- ’,’j ’ , t n-n- n-on -

5B1, 5BII

-- - -,.“ n-.’ -’-*--, - -- ----’.-n--” --

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
n-”- -- .-

~~~~~~~



‘-- ---~~~ - n - -n--.-’~~~~~~~~~

T:-ope- : WOLF~ C’- ( to on -i7 9 - FILE 2) n--ontinued----

N o t E _ n-: c rn - f  1n - o U n - d

09n-o - o 9 n - 5 (n -n - ) 5Bi(l-i-) noise

0935 - o 9 n - 5 ( n -n - ) S B1( 5)  noolse

09110 - 0905(112) SBi (n-) noise

0910 — 09n-5(n-8) 3B1(C) mn -n - se

07110 - o835(~ o) n-B]., SB. , SC - -sccasional wavelike v- n- r n - o n - t i  n - n - :



-

~~~~~~~~~~

SYNOPSIS OF DATA

~~~~~:WOLF 07 (. 11(9 - FILE n - )

Date : 2’ion- “7 T ime : 0500 n - n -  1550 1T

Photometer( s): 1 1 , ‘lEn- , n-C

Gener a]. Activity :

n- u n - e n -  ~o . t L L  1050 UT

I°oco t i v , o -  U r, n- n-n-h ‘ on -Ic r n-C SOlO t’_o ’ d id  o n - o, rn - -n -o s - I n n - o n - n - o n - n - h .

Ope ra t i ng Modes:
- C n- . - n-Fl., ‘5i’,,Cn~ n-n s- n - s i n - h

0951’ - O n - C .. ’ n-In-~ , 7 , n-C’C ’i sn- sen iuo

092~ — ( n - S n - C  Ui- - I ’  - o n - on - 51’ 005 FY ’11
0-55 1- - 1050 n - En - , 55!’(~. . ‘ - ‘5 11 n - n - on-’1e

SBl . , 55 / 0 ~n - - .  -

1.050 - ].5].5 51.- ... 55 (’7~ . ‘ . 15(10’ n - n - -s.c
50’ ir: .:r- o’ e - r . t n-C c- -c d :- :-n - iL

n-i , n - n -  - 5  no- i n -H
055 1. - 1515 5” n- : ‘“ soi th

“n -n o
- 1L11C P’-.oo: - - n -’ :

051o1 ’ - [oF -I- C
0(28 - “n - -

— THII,I ’n

~ !~~O - 1 l. -°5 U’ (“11 e-~ r ’l .

-n- j . ‘-I - o n -  Pen ii
- 5 - - ‘ 10)50 ‘1 ‘ no I :e - ’,’ (r ’ h e- an s i  I C )

10 1 5  n- n-n- - - ‘ I i  - i n - n i ’  - - - n d n - n.

~0’0 A- ’ ’ ivi ’- y in - , UP “ nil ‘ . ‘ - n - U  1 n- - - “ n -  -

10 05 0 So ’ c-I ’ s  8 on- ‘ i n - n - n - .  ne ,  0 f o ” on - no , ,

. —-‘n-” n-- - ’-- n- ’-’ -~~~ -- - - ---- _~- -



~~~ rn -~~~~~~ -—-~~~~~~~~~~ .-.- - ’ —-- --- - ’n-’-

Tape WOLF 07 (61179 - F ILE n - )  Continued--

Notes:

Check f—n -r p .n - ono ib le  p’s- n - is o-n arc after C9~~C

1115 (76) SC very n n -isey  all channels
- 1125(78)

5B1 activity too’ on - -n - n - i n -  (~o’° ci on- r n -n -Ce )
1050 - 1,200
1115(61’- ) SC (ch io) zer . ed
1.100 - 1225 n -RI act L v i t n -j  m n - n - -no n-i n- s 120 no - c u

_  _ n--n--n-.. - ‘  ‘~~~~-.~~~~~-“-‘ ~~~~~~~~~~~ - -~~~~-“ - ‘ - ‘ - - -



_ _ _ _ _ _

SYNOPSIS OF DATA

T~~~~ F-n--9Ln-FL5. (on - 11. 1’) - FILE 1)

Date: 1/17/7u,n- Time : 0— ’,- . SI’O 111

Photometer ( s): n-El, n- in- ’ , SC

General Activit y:

n-t n - in - n- u n - s n - i f  0850
n : .u i t i p l -  f- inn -I n - ,r -n - s tn-n- zen i th

n-ft-cr (-“n-s -C c tron~n- ac t ivi ty  fr  a n . r th  t .- :-noon i th

Op enr at  irog M n-o de-s
- 5- 5B1, 

-
- ‘ .5. on -e n i ti .

n-BOO , — - . — . no ‘o-niith

0835 - 11 50 3B1, 5577 : , SCANS n-O~ tn- 150 ° , 50° ang le in-n -n- Fern -n --n -n - sn -,
n-C on-n-c dwelL n i-on-

n - B , 557V , n o t zenith

0500 - FY00 n - C s. n- it t ~.

En - I -n-

ri n - n o (‘t- - n-- n - c.  0 .  UT
15- t e l L  i t - ’ p - n - n - s n - n - . ::

(57o ’l -

On- li - TRIAD

:1

.4

-- - - - - “ - ‘- ‘ - - - -‘- ‘~~~~~~~~~~~~ ‘~~~~ - n - -”~~~~~~-- --- - . ---- ’-’~~~~~~ -- .- -- -n-- --- ~~~~ n- n- -- -- n-



_ _ _ _

SYNOPSIS OF DATA

I~~~~: 1-10121- 9 (~~
‘79 -n- C- - FILE 1)

Date: ‘0 / 18/7(1 Time : 02~4C0 t .- 1550 UT

Photometer( sj: n -n - i t, n-F-I , n-C

General Act ivi ty:

0650 7--on -nt n-l w  t . no . ,niO ,h, ‘ n - r n- t n - n -  i’n-o ’ .

C-on-I) vn -n -’y ’ ct ’’ - ’

in- n-O i n-n -n - l i e  -~rcn- ft - h

Operating Modes:

0500 - 0650 n - I’  I , - e °l , n-. -on- r ,ith

0820 - 1300 52,0 , 770O~~, o o - o ’ n ith

0650 - 0820 SB - , 557’7,~, CHAF F n - u n - n - C o n-O ° - L50 ° .

n- B ’ , 5577~
0500 — 1300 ‘

, ,n - ’o or n - l t h

O O - - l n - n - ], i i t-o  p 0 : 0 :  ThIA D 1001

[n-in:’: Il sck n-n-t ‘ n - n. -oh: 370 0 0 :00

~1

‘ - ‘ n - n - ’ - - - -_n- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



SYNOPSIS OF DATA

WOLF 10 (57950 - FILE 2 )

Date: 2/19/76 Time: 011-n-40 m ij’. C UT

Photometer(s):  5B1, n- BIn- , SC

General Activity :

Active all n-n-cO t

~i n - . ’ n - ’n- ir n ~n, M- -n - I ’ -:

0500 - 1250 n -p r . n-5~ (,~, -
, ‘ii] m oo- - n-0° t .  150

0
, 30° n-ncle m e n ’ - n o - n t ,

n-C- - ‘ ‘ O  old-:- 11 tin- n -u- n-

SE , 5 ~~~.

5 0 — 0,. 50 ‘
, - - n - i t i n -

0’ t .  1. i n .’- H :,  n I n -  , - ‘ .- n - l  UT

- “ -n -n- ’ -. -n-



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SYNOPSIS OF DATA

I-n-n-hF 1.1. (57930 - FILE ~ )

Date: 2/ 0//n -- Time: 0510 U. . 1525 UT

Photometer(s) : n- in - is, ‘n-BIn-, SC

General Activity :

A” o ’. ive n- n- n-” ’- o n - i ‘n - n - n- 0800 UT

Operating Modes:

0520 - 1310 5B1 , 55(7,  zenith

5B2, 6300, sen i th

0525 - 10110 -10 , Con-A ll n - - n- d-~ , i0°
~ i(C , ang le increment iO n- , 5 n- . : n-u- - n - I  t~ n- --

SC , 0 - °n o o n - n - o n -  t ic no ’

Not es:

B” n- i - L I  i. t r’ Pn-ss: 0’n-C I UT, TRIAD

n-—n-—-. - n - n - -  ‘.- ‘- - ‘n-n- ‘n- - ‘ - “ ‘ ‘ ‘-n- ,—n-- ---—-n- ‘ -  n-n-.. -— ‘ ‘ - -n - - n - n -  - —n-.-.--—-’ ~~~~.— -“- -n-n- -n-



n-, . ,,. - n-- ., ,

~~~

,n-,,.,, ,,, ...n- .  n-n-n-

~~~~~

..

~ 

n-__n-.. n-n- n-n- .—.. . .  n-n-. n-n-n-
~~~~

SYNOPSIS OF DATA

~~~~~~ WOLF 12(57930 - FILE IE)

Date: 2/2 1/76 Time : on -n - c t n o - 1S1O UT

Photometer(s): 5Bl , n-En- , SC

General Activity :

Very active all night

Operating Modes:

01150 - 1100 5B1, 5577A , zenith
1120 - 1250 - 5B2 , OSOOA , zeni th

1100 - 111 0 SBI , 5L n-~~.& , zeni th
0FF-I , (7...n On - , zeni th

for L- k i  Launch

01150 - 1250 SC , SCAN rn- ode

Notes:
C-ot e l i it e  P- o n - n - :  TRIAD, 0851 UT
0/ n - - C Arc c - nnn i r , , - up
oo61 , 5 Quiet

‘.0 ,Con- SUr ‘so n - Arc t oo ‘so -n -’ “ n o
01 5 - 1030 St rn -n , ’ N -C .n ’ ‘ m n - , G f- n - n - u n  t - sen-itt ’s

1050- Wal l, In- n - -n, ~ ] ‘u r . ’- m o o o ’



_  
-. ._ .‘-- n-’ —- -- .-.-.. n -- .-~~~~~—.n-n- n - . - n - .. n- n- . n - ’ - - ’~~~~~~~~~~~~

SYNOPSIS OF DATA

%1) LF 15 (n - i on -L - FILE 1)

Date: 2/IC./7u Time: OLin-50 t .  I n - n - C- UT

Photome te r~~ j : 5B1 , SBI , SC

Gener al Activ i ty :

Sn-me -~cti’n-ity too north

-l~u ien -  at ,o ’ .-u oith

Operating Modco:c

0500 - In 1 . 1 1  5 2 1., n-n- YC f , no er n-ith

0500 - 091.7  SE . , 5577A , , ‘,€- r n - ith

0917 - 111111 5B2 , 770O~~, n - o- o’sI’ h

0510 - t in - - u SC , SCAN n n-n-

N o t e s :

Aft- - n - - 1120 UT , 5B 1-N has on- i. - pm t~ I o n - r n

.~~~~~~~~~~~~~~~~~~~ n-~~~~~~~~~~~~~~~~~~~~~~~~~~~ n- n- n-”'’- n - n -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -“ - -~~~~~~~~ 
_



“n-” “0 ,~~~ ‘T’n-O0n - “' n - ,  ~~~~~~~~~~ ~~~~~~~~~~ ‘n- ,.n-.” - n - , 
n--.-—.— ’--,’- 

~~~~~~~~~~~~~~~~~~~~~ 

n-— n-.—’ - .——- ’ ‘n-—.”..—- .--- -,”,-——-’-. 

I

SYNOPSIS OF DATA

~~~~~~ WOLF 111 (6io66 - FILE i-)

Date: 1/1 , 5/76 Time : 01100 t0 1225 UT

Photometer (s): 5Bl, 5B2, SC

General Activity :

Hazy all evening

E n -  n- n- Ui’ n - i n -S y i n -n i b  1- n--

Operating Modes:

On - n - C o - 1220 n -El , 55 ~~~ on - i.,r o ith

on -n -o - o6n-o
521°’ , (700 i , :, cn i th

0750 - 1220

0650 - 0750 3B2 , 63OO ,~n - ,  zenith

01150 - 11120 SC SCAN n-ru n -dn - i

Notes:

n- n-



-“ . n- ..’-- -’n- - n-’--- n-.-’n-n-’—’----.- - --‘ ----.-n--n--n-n- ‘—n- -’n-n-n- ”n----’-’-n---’n--~~~~~~ —‘-
, - -n-n-n---n-n-,n-. n--n-

SYNOPSIS OF DAT/’.

WOLF 15 (Cf -DIn -  - F]IE n-)

Date ’s 2/ I n -6/ 7 u ‘Itn -oi ie : 0(450 to 10no 5 5 UT

Photo metei’(~~), : 5Bl , SB- , SC

General Acti vil .1,’ n

A c t i v e  mo st of night af ter  0800

Operating t i n - - n - l i - o n

05111. - 1.1 30 n -R i , ~~~~~~ zenith

o5c t - o-Bn-u n -no ’ , [‘(n-CA, n - o c r  in - h

- 1.1 .00 n-F’ , 5 577 , 11, n - . ’ - o o r n - i t l o

on-n-n - i - 1200 n - C , SCAN n-rn- -n -tn -

Not , -s:

D~~t t p tn-n-n- 1 hr -n - n - In - n - k - rr -r b- f’ - r -  n u n -  -Ut 0520 UT

P on ’ in-ic pr -to rn - - n --n - b-- f n - -  n - - n - my n - oc t i-i c p- -ri 1

.“- -‘-, -n-~~~~~~~~~~~~~~~~~~~~~ ’----- n- ----- ’ - --’. - - .. - _



SYNOPSIS OF DATA

~~~~~~ :WOLF lv (n- - LI-n -C - FILE on -)

Date: 2/2 7/ /u  Thiie : 01+ 1,5 n- n- . LL 5 -C UT

Photn-meter ( ::~~ 110.1, n-B-. , SC

General Acti’-ii~ 1-

A c t iv o ’- o n - r n - :  reach n - o n - n - i t t  : f ’n - -.’r 0850

n-’ - - - n- i-on-p a t  ‘ n- n-C

Operat ing 14, n - de n - :

0500 - 1100 ‘I n - n - I , CO .A.’ t , ‘- n .m-h

0500 - isIS -n -C ‘ -E n- , 77 ° . ~~, no- un - in - In-

o8~o - 1100 52 , 55 T” / , , ‘n -’roith

0-515 - 11.00 SC , o n - n -In -I -F rn- -ode

E n - i t  n - - n - :

O n - o n -n- , Pf n - i n - ’ ’ i o  n- fl 51 . n- ’ ‘ot

-n-



p.r.’ -n- -n - -_n -’-’n-—--n- -_--.-’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~

n-
~~

_.._..n-_ n-’_
~
_n- ‘—n-—n-— n-

-

11° 0 , , ’ 1-110

I~tn-: COOn-F 17 (56817 - FILE i)

11~i’s’ n- - - ’ 2 / n - B / ( v  19- .o., 0151 t n -  1505 UT

n- n o n -  - n - L i , SF- , n-C

n -- n - - 0  ,,n- ’n- o ~ - -

-‘In- i- - U n-nn -r n- no Excede 1.- n-un-n-n-h, n- -On t i n - - u n - - C r -

C E’ o~ n -  In - C n-

0500 - 1 1 50  S Ri , ‘ n o  ‘n- ° , ncr-ltd

-511 55 ’n - n - n -  “ n-~n- 1° n - n o

, SCAn-I nOn n-li

n - ,,, 1.01 3 , 0°.IE h-n-- ’ n-n- i’s ° pn- - i li on - n - n



— —- ‘ -‘-- ‘

SYNOPSIS OF DATA

n- - on - -’ iS (58517 - FILE - - )

Date: - , / ~~
. ‘ ‘ - O11i’M~e 0I o n -.5 t l1n-5 UT

Photometer (s): - o o
, -n- E , n-C

General Activi ty,

Very n - n - t i c - , ‘‘o n- 1 . o , ‘ ‘ r n - t n-, n - o  1- C r n - - n- -- n-I-C UT

Operating Mud,::

0500 - L00 n -En ., ~9- . o ’s , . o e n - n - i t n

‘I-El , 5 5 o ’ 7 - - , n- o r - i n - b  - :

n -C , .1-n-lAO rn-n - 0- n-

No n- . ‘ -n-

n - l iE n - nh - o n - n - n - - - I n - no n - n -” t I - n n - n -  - r 1, - i n n -, ’

1° 0 J -~ n: r 0 0 0 n - n - f l n -  ‘ 1  rn- too - - j, —
~ 

8c n - -  -o n- n - n -  , ‘ a n - : ,  

~~~~~- ‘~~~~~~ n- -
- - n-

” ~~~~~



n - n - n - . - . —_, , 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

n-n- 

n - f l

SYNOPSIS OF DATA

~~~~~~ WOLF is- (58817 - F I L E  )

Date: s/I/ n-n-. Tioo ’se : 01.55 n- n- tn- -DO UT

Photorneter( ~~~‘s n-I - i -- I , n-fl .. , n - -n -n -
Ge neral Activ oi l ,n--/ :

Quiet ur ,Li - ‘ob. ou ’ Cn-(n-C

An-Live n-o ‘ - n - it t  later

n -n -ky  n-’ o ny ‘ n - n - n - - f

Opera’ i o n - u n -  1 - n - u:

0505 - 05 15 ‘ i - o , 5o ’. ,.~n- ’s , zeni t h

0 / I n - n - I l  - ‘1- 5 SF ” , 557’(~, . o - ’ t n - i t i o

05 i~ - O ’o’-- ’  5 1- ! , 55 ’~ 
no n- , no ” r n i th

IBI , u ’I- °, . 5 , n . in -h
- - 5 - 11°-s n - I - on -, n -on -AN rn-n-dc

iOL,5 : C5 ‘ - . , i - o - - In-i n -k -i . ‘ n - r Io ‘ o r ’ y  on -  IV- . t . - IF r n - l u

- n - - - - n---”~~~”-’n-n---n- ,’ .- ’-’- ,- --n- --~~~~~~~~~~~ ’.~~ ’-n-- - - -~~~~~~~~~~~~



SYNOPSIS OF DATA

i~~~~: S’rU .‘ . - ( y i n - - -  - - 1°’ p “ ‘I-7u 5 1)

Date: _ o I . _ , ” . Time: 0150 n-~ n-~~n - n -  -30’

Photemeter,(~j: n - C . , n-sn- , n -C

Genera]. Activi ty :

In - -n - i - n- , c t-n - - n- n- - n - k l  n- - n - un - in - , 0-Sin-n-C i j i

n- 11 n- . 1ff’

Oper at in - n- P n o - i - - o n :

01 1,5 - “~5L : 511. 1. , ‘I- - n - n - - - S  o n - I ,  n - o n -  . ‘ - n- itt
0 5 0  - I n - . - , n - n - . 5~ 0’ ,

On- 5 — 09 -1,0 n-fl , SB. .
0115 — n -- n -~’ n - n ’ on , - n - - n- ( L O  n-

n- (3
d

, n-n- L: , .oon -- ’ n ’ , n - n t . no- n- .- : utn- - : n - n - )

n - o n -  , p n - n n - - .-’ x .‘5- ° ‘ o n -  - C i n n - -  n -’ n - oept  if n- O n -  n-

Note

,- u u - - n- - n - f ’  H ’ . H~o ’ n ’ ’ o . ’~~~ ’ n- n - + t 5 0~~~~o o -
II’ -00 51 - 1  O n - n - n - - n -  I pen - HV n - h 1 0 0

- ‘n-- —_ -

--



-‘ -n- . - ’ - - n -~ -n-
~~~’-~~~~-n-----~~.- n -’-  n-n-~~~n-~~~~~~~~ n-n-n-n- n-~~~~~~~~~~~~~~~~~~ ., ‘n-n- - n - n - n- ’ ‘ ‘-n-n-. - —~~~n--” .

SYNOPSIS OF DATA

~~~~~~ Fin- n-lU ! ( i i . c . py rn -on - on- n-n - )

Date: f -15- - n -  Time: t n - n - n - n -  n - -  .1.5

Photcnoeter(,~)) ~n - n - - - , n-fl - , n- c

General Ac t ivity :

II - n- I .n - . - u n - t a — e n -  n-n- n ’ n-

Operat ~‘n-~n- M- o n - l n - n - . n :

No n- . n- - n- --

I n - - rn - y n - n - 0 0 - n n o  C - ‘ o n - n - - n - I- n - 5B1E ‘n - U I  • n - c r , o o o o n-e . en - un- .

- 10

~



SYNOPSIS OF DATA

~~~~~~ I - . 0 0 n -n-n - n - -  (FILE ’ , CAin -n - I

Date ’s il-I - - n - , Time: 0n-15 n - n -  I,n-, n-5 UT

Photcrneter ( n-n -) : 1115-1, 1- , S n-I n-

General Act i ’ rt t .y:

n - n - f t-n- n - ’  In -n n- no

D i n - i n - o n -n-n- n-oS oo - - - t - n -  n - i n - n - n -  at D o n - C l

Operutin o no O-.n - n - E :;

on - ~ - osio - . - ~~~
- 

O8n-n-o - n -f 0 5  n - I ’ . ,

0n -~ 5 - 1105 SF ,

0 1 1 - 5  - [ 105 5 ’
, n - iT- n - F l  ‘-i°°IIE (i O n- n - I f , ~ n - - .- )  n - i n - ! .  ‘ - I r -u ’i :j . .n - ,

Noit “ n - n - :

:1+0 So In- n - -u n - n - n - i n -

on-n- in-n- - n-j5~c n-Fl n-n 3.1k oo r o - ! ‘Al ,

O °-o , — 3- - i  So-C n - r n - II- ‘Sn-

‘ I ”  on - I oo ’S- ’ . o n - . i i \ f , f ,n - - l “ :o n-”n - n - h
1050 - 1 ) 1,5 R n - n u t .  r,- n-s n-o n - n - - n -  ‘In-All. n-n ‘ J thn -t n - m n - - n - -  r

-- n-~~~~~~~~~~~~~~~~~~~~~~~~~~~
--

~~ “ -. n-~~~ n-,~~~~~~~~~~~~



- - “n - - — —-n-— n--- ’- n- ’n- “n-n-- ’ .

SYNOPSIS OF l An-I-A

5-7, n - 5 . )

Date: i i - , n-n -. - - - Tir .oe: 0-n - n - s  tf n-o -y

Photorneter(  n u ) : n - FL , -n - - E n - , n-C

Ge nernil An -- 1 i v i t y :

‘ I - - u -  n - n -ky — h- zy rn-- or  : 0 - 0

F~~ir. t n -n - t i ’ ; i t y  On n- .I:x n - n - o

Operat in - n - - ’ M n - n - o n - :

0- 1 .- n - O n- - -- n-E , 55’77 ? , 1 1 E , L~ t

O n - n - S O  - ion- -- n - n -  n - n - F i n - n- -ODC (in- ~~~ 
n- C n - )

1:

Notes:  5’

0500 ,- S — -ioO S o n - F n- 000 ’ - [ ‘ mn-

371,5 - . ‘ ‘A C’ l i o n- n -n - n - . Loin - OF T - in-n-i-n - ‘F- : c- ’i~n - - n - DATA J°EF n - R n - n - n -  111111 ’ i ll - On-I

n - n -  ~~~~~~~~‘ n- ’ ‘- - ‘ --. ‘-- ‘ n- ‘ - n-n- - -rn-



- ‘  --n- ,-~ - . .

GO NOPSIS (1°F lAn A

~~~: 5Th .
° (n-n- n En-no n - n _ n - o u 1 - n -~

Dat e ’s  -n-~~li n - ,/— - - Time : IIn - .5 — 1055 UT

Photor:oeter( nn- ’~ : -n - fl ’  , ‘-F

General A ct t v i ~~y:

IT, n - . 1 ’ ,n- 
- 

Q’ n- ‘, - n- - n- n- . - U . . f n -  -
-

Po- ,n-,’n 11-ln-° ‘n- -n-i t  tn -n-n - i ]. In - hn - “n - n n - n - 5 ,,- S n -

Operatirn-; P on - i n -

n - n - yn- -.- ,u o . ;n- - . n - - -  : 0 0 ’  n-i n- n- n - n - n - - n - n -- : - sn - u i - I O n - i

Not n - - n - n : 

, — . n - - ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — n - - n -  -



~~~~~~~~~“n-n-~~~~~~~~~~~~~~~~~~~n- n-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SYNOPSIS OF li- o ’A

~~~~~~ S in -Un-n- — , (Flit n-A PE ~n-

D~.te: . 1/ 1 ’, /n --’n-. Time : n-,,- (  5 t , , I n - I  U t’

‘ I - L I , SE ,

n-,,’n- r~n-n - ron - 1 A - - n -  ‘n- i ’ - ’

o n - n -  t n-n-f’, ne on - t in - hn - n n - .,n- n - n - n-’ : 1- on -n- - - n - n . ” ’ . t i n - o n -

( I L  n - n - n -0 - I- ’ - - 1 -  .

- ‘-1 ‘ n - - .  5Sf’ : n -C n - S n - -n-n-

n-c -
‘ - -  - n -n - n - - n - . ( 3 - ~~ (0 , , n - - n - : ) .

N m - ,- ’ ’ .

- ) n - n - n - o n - n - n - ‘ l i - i - I ,  o n - f  — In - I ,n- o n - -n- -

- - / — n- ’ ‘ - I’), -I-

- ‘ — n - n - jn- ‘~ - . , n- ’ I - - o n - n- - k ” . ,  ‘ 0 ’

( i s )  - - - n - -  n-

“ n - n - - ’--- n - - --. - n -  n- - ”n-- .n---— n -n - n -. ---- n - -- - - - ---- n-~~~~~~~~~~~~ - ‘ n -



n - n - n - n - I

O s  0 ,05 n o n - o n-n - n- o n - h O I n -  n - _ S I ’. n - n -  ‘ U —  ‘ 0- 0 ‘ , O (O F ’  0 0 0 0 ’  ‘ 5 0 0 0  - - 0 - - n - - n -  i _ n - _ n -, ‘ 0 ~
o n - O r , ’ , , - r n - O n - n - u n -  - ‘ 0  0O n - n - ..n - O n - n - n -- n- - rn - n -

i~n- n , n - n - , ,- .\ , O v . n - i n - n -’ n-.’d Rn- - n - o n - - o r ,  O n -  Or ,  j A n - - n- - n- : n - n -  o r  n - n - n -- n - n - n -  On - n - O n - , ’  n- r n - n - - ,
‘ ‘. 0  1 . 1 0 1  ‘,, , A _ n -  n - n - n - , n - k n -- r  ‘n - n - O n - , . ‘ n- - r n - n - n - n - n - n - n - I  Ion - - I n - - r n - O n - n -

I n - - o r  O n - n - n - i n - n - - r O n - n - v  n - n - r n - n - n - o r ,  0 ,
0 0 0 ’ , :  ‘- n - r n - n - n - - n - n - n -  n - n - - n- ’ O n - n - n - , n -l n - n - g y  n - n - n o  i n - - O n - n - - n - s n - v  O n - O n - O n -- n- - n- S n - n -’’  O r  n- n- p s .  n- O ’ O , n - n - n -

- n- - n -  n- _ n -  n -n -n- n-vo n -  0 — ‘ — 0 0  n- ‘ n- n - I n - n - n -
Un -- n - n - - n - n - s n -- , l ’ - o n - n - ’ , n - v o n - n -  O n - n - n - n -  0 , 5 1 , - n- n - n - , :  - . 0- 00 . —n- 0 0  - n - n - - O n - n - , .-, . 0- i n - n - sn -- n -
- o n - - r n - n - n -  n - O n- n - n - O o - n - ,  ‘ o n - n - n -  n - O r ,  - n -  ‘ b -- n- ., n_ n - n - . , n - n - p s ,
.1 n- - n- -  \ ‘ o ’ o o n - n  o n-

l O O n - ’ ,  o r
I ’ S n - n -- n - ’  5, - n - b o s t O n -  Rn - n - n - n - r U n -  L n - n - 0 - s ,

O n - n - n - n -  i n - - o n -  ‘ n- n - n - ,  -‘n - u rn - n - n- O n - - O n - ,  0 0 , . 0 0 ,  j O _ n - i , ’,’
-

, 
o p  . 0 0 ’ I n - n  O V A . n - n - o r  O n - - ”  A ,  In- I n - n -n - i ,  ‘n - I  00 0 - n - n - O n - n - n -  n- On - . n - n - n -’

n - n - ’ ’ ,’ , \ I I ~ , n  0 0 1 0 ,  ‘ I n - n - h  , , n- , O b r , n - r - , ’ n o n 0 0 0 n -  n _ t e n - r n - - n - n
,\ t ’ n - n - n  n - I s o  , o n -  - o n - o n - -n - -n - n - ‘- : 0 ’ , : 0 ’ . O n - n -  , 0
A l I O n - n On- ,’n - O O h ’ _ 0! , o n - - - - 0  n-I C , 0’ i l ’ n- _ O n - ’ -

‘ 0  ‘-n -n s n - U - - n - _ n -  - - r  I n - n - O n - n - n -  G i n - n - r n -  O n -  n-n--n- -n - , n - o n - n - I ,
n - b  — ‘ n - _ o r  n - n - n - n - n - u n - ,  On - ’ , n - n - i ’ ’ n - S O n - n - n -  n- O ’ , -, n- rn- n - n - i , s  0 ’ , - n - ’’,n - . , n - n- ’, ,

no , on - n - ‘ n - n - -n - f i n- n - i n - n -  ‘ n - _ — 
0 n- n - n - n -  ,‘-

o n - o r , n - n - n -  O O n - ’ n - u f l s.’ n-On-’ ’n-n- n- n - . O n -  0. O n - n - n - ’ n - n - n - , n - n - 0 0 0 o’, . 0 0 1 0 :  O n - n - O n-
: n -n - - o n - a r l o n - n -. n - o L  n - n - I’ I O n - - n - - n - - n - n - s n - n -  0 0  n - O n - :  n - n -  n - n - o O ,  n— n - . r .  ‘ n - o n - - n - n - 0 n-n -, r , ’

O I l  0 , 0  5500 5 i o n - S  - no , :  ‘ n ’ , ssso.o n -o n - I o n - i ’
n- n-i O n - :  On-O n - S h O _ n - l I _ n - O h , 5 .  r _  i O n - n - n - n - I ,
0 0 1 0 0 :  I n n - n - ,  n - , - r  O n - o n- n - - r n - ’. - r n -  Sc- n -c o r ,  n -n-

- 0 ,  0 0  I o n - n - n - n - n - n - n - n - n - n - i  ‘ 1  n - O n -  n - n - _ n  s 0 ’  n - s  5 n - — n - t i  n -n-n-
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